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Cacte Son's new iuland State, 
lightheortod and booming, 
Aiiches fy star to the atztres 


Hawall 
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By FREDERICK SIMPICH, Ix. 


Iilustrations by National Geographic phatagrapher THOMAS NEBEBIA 


FE CITIZENS of the State af Hawaii 
1/ sometimes become annoyed with our 
friends from the other 49_ Tens of 
thousands of them 4 year come to visit us, 
but too many of them refuse to take ws ser- 
ously, For instance: 

A friend of mine few out from Arizona for 
a visit. From the airport he taxied to a lux- 
ury hotel on Waikiki Beach. When | found 
him, he was already immovably dug int a pre- 
clintng beach chair under hit, sunglasses and 
shorts his only attire, long blue combers. be- 
fore him, pretty girls in twthing suite sur- 
rounding him, a shaded terrace behind him 
whence he could, by raising a finger, summon 
food! or chim 

“Wouldn't you like (© tour the 
iskands.” | asked! without much hope, 
see what Hawaii is really like?" 

“Thanks,” he said. “I'll stay here." 

I tried! to tell him of the beauties of our 
mountains, the variety of our racial cultures, 
the vigor of our industry, But to compress 
into a sentence or sy the enthusiasms of 25 
years’ residence in Hewat proved too ouch. 





other 
sane] 


So 1 left him to enioy the languor of his 
hetel, sa remover from the true life of the 
islands. Long since returned to Anzona, 
perhaps he will read this and learn what I 
winted to say that day. 


Volcanoes Kecp New Stute Abuilding 


Hawaii is a place where sugar cane fields 
hive traffic Hehts, where the apeape plant 
throws leaves lnewer than jf man (page 39), 
anti where the moon aometimes shines -50 
bright we have rainbows at night. In these 
surprising ishinds, beach boys massage sun 
hathers with their feet, and woven feather 
hatbands costing several hundred dollars are 
the badge of the old-timer, 

This is one State that grows bigger all the 
tink, 45 active Voleanoes vent their lavas 
toware the sea Here escalators carry. shens 
warning children, traditionally barefoot. 
ieninst catching their tees. In Hawaii, Sears. 
Roebuck & Co. sells orchids, and lunch coun- 
ters advertise Japanese sukiyaki as promi- 
nently as hot docs and pancakes, 
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Jets tighten Hawaii's ties with the mainland {ry slicing to some five hours the 
fiving time between San Francisco and Honolulu International Airport (above). Ten 
airlines fv to the tlands. Tnpler Army Hospital sprawls beneath Moanalua Ridge. 


Bright Hower necklaces flash aloha to mahhinis—newcomers—disembarking at 


Honolulu. Dockside let sellers wear the colorful moumuu, a shapeless Mother Hubs 
bard introduced by Loth-century missionaries, Chehids, carmations, ane plumera 


make up the pariands, which sell for as little as 350 cente or as much os S10 


Virtually -all the export is canned, since ripe 
fruit ships badly. (The fresh pineapple sold 
in mainland stores is picked green.| 


depends directly on military payrolls for its 
livelinood: But gunsmiths at Pearl Harbor 
shipyard, radar technicians at satellite track- 


Ao less impressive than the number of pines 
cinined i the roster of generals and admirals 
headquartered in Hawaii—52 at latest count. 

About one-fifth of the islands’ population 


Ing stations, submariners. and carrier pilots 
training off Waikiki are more than a boon 
to Hawaiian purse strings. The community, 
having gone through one Pearl Harbor, gains 
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Hawaii, 


reassurance from the presence of these com- 
hat-ready forces. 

Their presence also does much to generate 
tourist travel to the islands. And tourists, 
or “visitors” a islanders prefer to cal) them, 
dre scen to beeome Hawaii's bigrest business. 
They numbered more than 240,000 last vear- 
Increasing by 20 percent a vear since the war, 
tourm is expected to flourtsh even faster 
with statehood—and with jet travel, provided! 
so far by three of the ten airlines that iy bo 
Hawaii, Jets bring Honolulu within five heures 
of the west cost. 

Samuel F. Pryor, Pan Americat view presi- 
dent, looks to the future. Envisionme 2,000- 
mile-an-hour aircraft in the next decade, he 
says, “You'll leave New York and be here in 
Hawai, because of the five-hour Hime differ- 
ence, two and a half hours before you left.” 


Where Shahs and Stenographers Flay 


Honolulu is the Hawaiian port of call for 
transpaciic airliners and cruise ships, and 
its curving beach at Waikiki is the tiara for 
the tourist trade (pages 22-23.)* New ar- 
rivals are so eager for its sun, sand, and 
suri that some beach hotels provide special 
dressing rooms so one can change and “hit 
the beach" without taking time to unpack. 

I recall Inzging there one day. To my left 
lounged the Shah of Tran, amid enough beach 
umbrellas sod courtiers: for King Solomon 
himself. To my right, a lone girl unpacked 
her matting and ointments. 

A mainland teucher or stenographer deter- 
mined to get her money's worth of tan, I 
thoueht, Near her, two servicemen lobbed 
a beach ball; the girl would not be alone long. 

Waikiki'’s hotels and shops, restaurants and 
cabarets cater to all tastes, The Hotel Kai- 
mana gives travelers from Japan o taste of 
home with mat floors and sliding paper coors 
Heach shops ¢lisplay silks from Hong Kong 
beside locally made sportswear, But even cos- 
mopolitan Honalula was given pause when a 
Chinese restaurant advertised Italian pizza pie. 

Though aitlinérs approaching Honolulu 
dispense sun-tan lotion rather than history 
hooks, some visitors do ao looking for evi- 
dences of the native culture. 


“noe the home of Hawaiian kings. 


O25; 4. 3 


Iolani Patace, now the State capitol, was 
In the 
room where the House of Representatives 
meets; red-upholstered thrones are displayed 
(page 14). Towering above are feathered 
kuhilis, standards of Hawatian revalty adapted 
fram status symbols of the native chiefs, 

Perhaps the most photographed object in 
al] Honolulu, save the towering peak of Dia- 
mond Head, is the heroic statue of Kame- 
hameha in the Civic Center. Garbed in the 
helmet and cloak of the Hawaiian warrior, 
his freure is so draped with flower leis on 
ceremonial occasions that only the head 
emerges (pare 15). 

Qubu's view No, | is from the 1|,200-foot- 
high Nuuanu Pali, a mountain pass behind 
the ‘city (page 28). Here, in conquering. the 
island, Kamehameha trapped! its defenders 
ani, as the popular song goes, “Pushed ‘em 
over the Pali” te their death. 

My wife remembers her grandmother telling 
af being lowered over this cliff in a basket, 
the only ladylike way to descend. The transit 
took an hour. Now the cliff is pierced by 
multiiane automobile tunnels, and her grand- 
daughter drives them in minutes. 


Busy Honoluls Still Honors Boat Day 


Bustling Honolulu, living out of doors per- 
kins more than any other State capital, has 
always had a form of year-round daylight sav- 
ing. ‘(ONfice tloars open at eieht and close at 
four, though wage earmers in this mid-Pacific 
city ef 330,000 now find their free time spent 
more in traffic jams and crowded supermar- 
kets: than in the pounding surf, 

Honolulu today is as American as straw 
berry shortcake. Her policemen hand out 
tickets as impassively as any on the mainland. 
Her movie theaters make their money from 
popcorn. The kennels where we board our 
degs send them Christmas cards each year. 

Where Honoluln differs from other State 
capitals, it differs not only because of its cli- 
mate, but, of course, because of its distance 
from the main bacy of the States. 

(Continued on page 13) 

* See “Honolulu, Mid-Oceon. Capital,” by Frederick 

Simpich, Jr, Natiowa, Gemcarn, May, 1954, 


Pineapple Fields in Martial Ranks Porade the Flaming Coast of Kauai 


Reads 130 feet apart accomimimdate trucks with 63-foot booms that spray, fertilize, 
witer, and hervest the fruit (next poze), Wavy terraces control soil erosion. ron 
stains the earth red: paradoxically, the element existe here in a form the pineapple 
cannot use Growers must douse the plants with an iran solution, 
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Where Pineapple Is Queen... 
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Barefoot balloter votes on Kowni Island 
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liners (page 22). The white-coated Koval 
Hawaiian band plays bucyantly at dockside 
hula dancers undulate amid paper streamers 
thrown from ship to shore, and many a tear 


i< <tr. 
Castle Trail Climbs Through History 
Visitors who enjoy walking may leave the 
stir{-emblroi tered and hike wp tlie 


Castle Trail. It provides an easy ascent of 
the Koolau Range. 
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their rods in the sands, the lines far out. They 
tie cowbells to the reels to signal a strike and 
sit silently for hours hy the eerie light of gas 
lantern: In near-by pools torch fishermen 
slosh, peering through vlass-bottam boxes for 
mullet or papio by the flickering rays of kero- 


Traces of Hawaii's Past Survive 


Caught up in world ewents, the islands have 


permitted much of the true Hawaiian culture 
to disappear. But evidences of it réemaim, 
In the Bishop Museum you can see the 
fabulows feather cloaks of warrior chiefs and 
fishhooks fashioned from hurman bones. 

There is a trace of early Hawaii, too, at 
Kawaiahago Church. Built of coral blocks by 
missionaries, it reflects in ite stern lines the 
architecture of New England seaports, This 
ost Christrnas we took Mike and Louli there 
to hear 80 voices render “Hookani A’e”—a 
chorus from “The Messiah” in Hawaiian. 

From whitewashe:l walls hung bronzes 
plaques, reminders of the mission families 
that brought Calvinism to these islands. 

The miaenificent music caught us up. But 
as night be expected in carefree Hawaii, two 
events occurred to lighten the occasion, ‘The 
Hawaiian minister, his white mbe and sur- 
plice contrasting with the mahogany of his 
face. Jeft the pulpit at ane point to sing “Holy 
Night” as a solo, accompanying himself on the 
guitar, Then I looked down to see that 
Mike, in the manner of Hawaiian boys, had 
taken off his shoes and socks. 

Last resort of the Hawalians, a3 a race, 15 
Nithau, the island to the extreme northwest. 

Niihau is owned by a single family, the 
Rohinsons, Of Scottish descent, they arrived 
in Hawaii from New Zealand in 1563 and. 
like so many of ws, succumb] to the charms 
of the igands. They bought Niihau, and, 
working with the Hawaiians there, they 
planted trees, built schools and churches; pad- 
docks ami homes. 

They were determiner) to help the Ha- 
walians preserve their gentle life on Niibau. 
That determination continues to this day, and 
virtually fo one goes to Nithwu unless he has 
busmness: there. 

[ set out for the island one morning mot 
long ago with Aylmer Robinson, manager of 
the place and great-grandson of the family 
founder. We sailed from Kauai before dawn 
in a diesel-powered sampan, and on the way 
we were treated to a rare and! beautiful sight. 


S.A. 19 


A full moon was mirrored in the smooth sea; 
a bank of clouds lay pillowed over the moun- 
tains behind us And os the moonlight 
played on the clouds and mist, it formed a 
glowing lunar rainbow, 

We landed on Nithan through a high ‘surt 
in a longbost manned by Hawaiians—much, 
1 am ‘sure, as Robinson's ancestors: landed 
cearly a hundred years ago. 

For the day we were there, | felt.a stranger 
in my own land. All conversation was in 
the musical cadences of Hawaiian, Except 
for o few spouses of other bloods, there are 
only Hawaiians among the 250 people living 
on the secluded island. [oe 

We visited the scene of Niihau's most 
dramatic event in modern times—the spot 
where a Japanese pilot crashed his crippled 
plane after the attack on Pearl Harbor. 

Held under guard by the populace for five 
days, the pilot broke free before troops ar- 
rived, and cowed the bewildered) Niihauans 
with the machine guns from his plane. He 
lost his “invasion” when a shepherd, one Bene- 
hakaka Kanobele; though wounded three 
times: by pistol bullets, overpowered hitn and, 
lifting him Ky the neck and one leg, smashed! 
his head against a stone wall! 

On the return to Kauai with Robinson, I 
noticed two big boxes with screened vents in 
the sampan. 

“Homing pigeons,” Robinsen said, “When 
no baits are running, we communicate with 
the island that way. Whenever we take the 
SHiNIpan over, We exchange birds.” 

But change comes even to remote Niihan. 
Since | was there, two-way radio has replaced 
pigeons for interislind messages. 


Kauai, the Unconquered 


That Kawai is the oldest of the islands is 
attested by its fertility. Abundant rainfall 
over centuries has converted lava flows to rich 
soil; erosion has carried this soil from volcanic 
slopes to enrich the lowlands, 

Kamehameha never conquered ‘Rawal, 
though old-timers will show you the beach 
where the bones of “his warriors” are still 
turned upon occasion, ‘The island later joined 
the kingdom, but its people retam a sense al 
ruven independence to this day. 

Its beaches ore the best, Kauai says—else 
why would the producers of many & movie 
with a tropic background choose it for their 
location? Certainly Haena Beach, a South 
Pacific set, is everyman’s Ball Hal, 


Hut my own favorite view in all the islands 
is reached through Kauai’s mountain quarter 
af Kokee, above Waimea Canyon, Hiking 
in this far-from-tropic setting. | have waded 
through waist-high vrasses and strolled along 
MoUNtiin streams thronged with trout so well 
fed they won't respond to a fly 

A road threads pastures and winds past 
weather-beaten homes, each with a smoke 


charred chimney to remind me that nights in 


these mountains are cold, Then It leads to the 
brink of & precipice. Mere T can peer through 
mists own the Napali cliffs to the valleys and 
beaches of the north shore, 4,000 feet below, 


There, in the verdant valleys of Kalalaw 


and Milolil, Hawaiians lived in stubborn 
isolation antil long after Western oan settled 
and cultivated the gentle slopes to the south. 
From my lonkout 1 can stil] see the Polwne- 
sian system of irrigation terraces, 

Eric Koudsen, helovedl on Kauai as a 
rancher and teller of tales, knew these gorges 
well, He recalled as ff boy the occasional 
emergence from the valleys of the mysterious, 
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secluded ‘Napali men” (pave 44). He de- 
scTibed them ws tremendous in size, the color 
of morocco leather, with long hair falling over 
herce faces, and bare feet callused into pads 
hy scrambling over rocks, 

Among the entries by Innd to these valleys 
i a Hawalian trail blazed along the cliffs in 
centunes past, The Napali men goarded their 
isolation well, At one point a removable 
fiber ladder linked the precarious trail. 


Moat of Air Guarded Kauai Valleys 


Farther along there is a three-foot “ap, 


with nothing below but 1,000 feet of air. 
Here a Polynesian Leonidas used to he sta- 
boned with a lung stick. Any enemy that 
tried to leap the gap was deflected in: mid-air 
to fall inte the void. 

Kaun is older than its neighbors lying 
southeast of Honolulu, The other islands 
show ther youth in fewer scars of erosion. 

First of these is. Molokai, a ranch with an 
sland around it. The whole-west end of Molo- 
kal, some 45,000 aeres ik owned by one fami 
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Watkiki Wonderland 


Po Phe worlds mist tomow beach, Watlkiki lures 
bathers the year round with warm seas and palti-fringed 
sands When surf runs high. the venturesome clliinh obourd 
43-pound Fiberglas clabs. shaped like ironing boands and pice 
In ct lhe crevia of giant combers. The Ss. teriarc, steatite 
tuwird San Franciien, may provide the backdrop. Surting ton 
reky? Then take o seat inva Kefoot outrigger canoe, dip a 
patie. and ride a mountsin of mlling water, For pure relaxa 
tion, eteo phon a twin-bulled catemaron and cruise under. bil 
lowing sail toward Diamond Head, (ip bask on the bench and 
let the tragic aun toael the skin o golden tan, with time oul now 
ani aitnin to ain taney nectur. served in 2 hollowed pineaprle. 
Add Waikiki entertain: by nicht as well Almost every tloor 
show features sarongwlad maidens dong the graceful hula. 
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ther, “Nothing,” he said, “is going to re 
place the human eve in deciding when o 
fruit is ripe, or the human hand in reaching 
into those prickly leaves to break it off.” 
Fruit from Lanai moves to Honolulu by 
barge through the tiny port of Kaumalapay, 
When | forst came bere, most plantations m 
the islands had their own shipping polnts, 
art! lightering cargoes through heavy seas 
required muster seamanship. Kaumalapau 
is one of the last of such ports, but even 
here longhoats have piven way lo cranes. 
The airplane ix the way to travel from 
land to island now. Even livestock and 
ihe kitchen stove move by air. To get 
the feel of this new commerce, | rode 
a Hawaiian Airlines’ freighter ane early 
meaming on its rounds, 
On the floodlit apron of Honolulu airport 
I watched as lift trucks loaded fresh-baked 
bread onto the plane. There was a last- 
minute scamper to put aboard Maui's 
morning papers. At dawn we were olf, 
Alone in the cargu-crowded cahin as we 
few down the chain, [ could see Lanai ani 
outriding Kahoolawe crouching in the early 
light. The fatter, used by the military as 
a bombing range, supports only wildlife 
Turbience jostled us os we crossed the 
Maul coast and few above the sagar-rich 
central plain toward our landing at Kahului. 
Through ages of volcanic building, this 
plain has become the most fertile in the 
50th State. Et holds the largest suovar 
plantation i the islands. The two tfac- 


Green seas explode os boty surfers, 
spurning boards, belly-ride a comber. One 
wammer, a split second too slaw, ritks be- 
ing caught in the corl and carried under 
for @ “trip to the bane yard,” 


= 








GColter blast ont of o trap at the Pal] Gal 





Hawaii, U. 8. A, Z9 


tories of the Hawaiian Commercial & Sugar 
Company extract 140,000 tons of stigar a-yenr, 
about two percent of U, $. needs (page 42). 

We passed over plantation villages, marked 
hy the tall black stacks of sugar milly. From 
such villages most of the people of this 50th 
State spring, If they have not experienced 
plantation life themselves; their fathers of 
grandiathers: dil, and their social customs, 
political views, and personal ambitions. re- 
lect the experience. 

At wind-ewept Kahului Airport we un- 
loaded our bread and papers, and a ground 
crew wrestled a washing machine from ‘the 
fuselage, along with machinery parts, a baby 
carriage, and someone's garden tials, 


Raft Vovage Threads Mountain Tunnel 

Plantation children on Maui, as on other 
islands. still learn to swim in irrigation ditches, 
rather than in the sea near by. Some of these 
ditches, bearing water to the cane fields from 
far away, tunnel for miles beneath whole 
mountains. Not long ago, to expernence 2 
beyvhood adventure of rural Hawaii for myself, 
I joined Honaluly Advertiser columnist Bob 
Krauss on a raft vovige on ene of them, 

We started at a fern-festooned tunnel 
mouth, walking by flashlight perhaps half a 


mile into the mountain. Climbing down dank 


wooden stairs, we came upon a chamber 
where water from the surface cascaded into 
a dark, churning basin. 

Looking at the box of lumber we were to 
ride, 16 feet lane ond floated by inner tubes, 
Krauss complained liughinely, "Not much of 
a boat—ne name, no whistle.” 

For two hours and six miles we drifted 
through the blackness of aged lava, an entire 
mountain over our heads, The only sound 
bevond our voices was the ripple at rapids 
at points where the tunnel grade steepened, 

Krauss spoke up, “This would be a great 
time for an earthquake.” 

Suddenly, in the ight of the gasoline lamp 
we carried, a sign appeared hanging from 
the roof of the tunnel. I chuckled. Tn land- 
short Hawaii, ownership even at 2,000 feet 
below the surface is important, The sign 
reul, “Boundary Bishop Estate, Territory of 
Hawai,” Nobody had been down there to 
chanwe it since statehowt 

At this point Krauss observed, ‘“Some- 
body's missing a great tourist bet. You 
could make this into the world's longest ton- 
nel of love.” 


A road follows the entire perimeter of Maui, 


providing ¢asy access to much of the island's 


history. Sparkling La Perouse Bay is named 
for the first French explorer to reach the 
islands, who refused to make claims of sov- 
ereienty, On similar visits Vancouver per- 
suaded Kamehameha to celle Hawaii Island to 


‘England, but that country never accepted. 


Abandoned pillboxes and rusted iron tetra- 
hedrons on « tree-lined beach ore all that 
remain of “Litthe Tarawa" and the World 
War Uf training here of Marines. 

Lahaina, an early white settlement in Ha- 
wail, was later headquarters for a whaling 
feet that ranged the Pacific in the mud- 1800's, 
At times hundreds of whalers wintered here, 
their behavior sometinies outraging mission- 


ativs converting pagan Maui to Christianity, 


Here the island's capital stood among 
coconut groves and primitive stone walls that 
guarded the royal chickens. Tiny Lahaina 
today drowses around a great banyan tree. 
Lahainaluna, a school founded by the mis- 
sionaries in 1841, flourishes now a5 a part 
af the State educational system. 

Far on the other side of the island, from 
the palisades beyond Hana, you can see the 
ereat mountiins of Hawaii, across 30 miles 
of open ocean churned white with seud, If 
crossed! it ance in a 3$-foot fishing cruiser, Tt 
may not be rougher than the English Channel, 
but having suffered through both trips, I can 
testify that this made me sicker. 


Island Builds Ttself From Within 


Hawaii grows bigger with every eruption of 
its Inst active volcanic mountains, Kilauea 
and 13,680-fxt Mauna Loa. The latter has 
been silent over the past decade, but Kilauea 
has loosed two recent blasts, one from an old 
crater and one from its slopes. It was near 
there, early this year, that I-saw a town dic. 

Heralded by carthquakes, Kilauea volcann, 
which late in 1959 put on the most spectacular 
display in Hawaiian memory.” broke out anew, 
This time the eruption spurted along a rift 
line among sugar cane fields near the villave 
of Kapoho. In a matter of days, spuming 
fountains of lava destroyed some five million 
dollars’ worth of land, crops, and structures— 
schools, a church, and homes (pages 36-37). 
Later, another village was engulfed, 


*See, In the Narita, Grocnariic, the author's 
eyewitness account, “Fountain af Fire in Hawaii,” 
March, 1960; and “Volcanic Fires of the 50th State,” 
by Puual A. Zahl, June, 1959, 
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When | flew over the scene with crop duster 
Bill Stearns, our light plane was buffeted by 
the hot updrafts of the volcano’s breath 
Along a-mile of coast, réd-bot lavas crunched 
inte the sea, Wuilding new land as they rolled 
ciram rose 5,000 feet. 

We turned! in over the fow and below saw 
“store of bulldozers, looking like beetles from 
so high, scraping op soil to form protective 
dikes. Fine cincer, borne downwind from the 
fountain, peppered our wings and blackened 


had 
aa 
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aminst the lava fountain I could hear roarine 
clase by. ‘He was reading a camic book. 

Trianvular Hawaii is larger than all the 
other islands combined. Its five mountains 
rae Tike massive mounds from the sea, their 
flanks overlapping one another to iorm an 
intricate series of plateau. 

Sugar flourishes along the northeastern coast, 
ahere time and an annual ramfall of 100 
inches have crumbled the lava into soil. Else 
Where, on drier parts of the ishiuned., impervious 





the rounds and fields not vet overrun by lava. lavas lie flow upon flow, inert and unproduc- 
tive under the tropic sun 

Verdant Hilo, principal port of the island 
and, ‘with 26,000 people, second largest. city 
of the new State. is also its flower basket. 
it has rained 19 inches in a day here. With 
al] this water, and in surroundings of tropical 
jungle, Hilo grows orchids and anthurium, 
tree ferns and hibiscus in such profusion the 

On the deserted main street [| came upon = city itself seems a parden. 
a Civil Defense freman, sheltered under the Where Honolulu has the bustle of a muain- 
eaves of a deserted bullding near his parke! land city. Hilo retains the charming simplicity 
fire truck. He exemplified the futility of mon ol an overgrown plantation Shop 


Scarecrow Gourds Forgotten Fields 





Later when T visited) Kapobo afoot, 0 toune 
it smothered in ash as if by a blizeard of 
black snow, In ahanconed garden ot 
scarecrow stom) knee-deep in the stuff, its 
coat flapping an idle warning to birds that 
would never feed here again. 
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Cliff Riders Duck 
Behind a Waterfall 
in the Potolu Valley 
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close early, and people gather at the soda 
fountain to pick op the latest m@ossip. And 
while Hilo teems with tourists, its resilents 
live an unsophisticated life, preferring to fish 
fer lobster along the near-by shoreline rather 
than frequent its night clubs. 


One-man Crusade Saves the Nene 


Herbert Shipman, bead of a ranching and 
landowning Clan, has.a deep regard, for tradi- 
tien. Every lane lense be writes stiilates 
that no breadfruit trees ore to be harmed 
In deference to the okl Hawaiian beltef that 
breadiruit must be spared a5 a source of food 
Any Hawaiian artifacts found on Shipman 
fend miutst be returned to him, 

Excavating for his own home, he unearthed 
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an old burial cave, Respecting native custom, 
he changed the building plans ta avon! molest- 
Ing the ancient bones: So his basement play: 
ronm has a boxlike intrusion that Is in fact 
4 mausoleum 

! first encountered a Hawaiian goose, the 
nene (pronounced nav-navy), when | visited 
my friend Shipman at his home. From him 
I learned that these grav-brown birds, some- 
what smaller than turkeys, were close to ex- 
tine tic, 

The birds [ watched—1l! speclmens—were 
mone the few survivers: 

The nenes were native to the tsland, but 
as civilization encroached on them, they re- 
ireite! to the dry uplands and rapidly dwin- 
dled in nuwrolvers 
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Cowhovws ride herd on bellowing Herefords on Hawaii's quatter-million-acte Parker 


Ranch. Hawaiian boreenien 
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Shipman protected the remainder, jess than 
half a dozen birds in all, and nurtured them 
through several generations. A flock has been 
estublished in shew 
by Shipman, and distribution of the nene has 
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been tade to several other countries 


are now more than 


100 in captivity, ant 
Shinman is confident the snectes will survive 
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stands 
State's oafficial bird 

On Shipman land near Hilo one of Hawaii's 
newer agricultural proclucts, the macuilania 
tree, is benng planted on a hlantation scale. 
Originally Awa ALES 
tralia as an ornamental, the tree bears a nul 
that is bland and crunchy 


nickel pre 


‘nttrodticed te trim 
[ts roan! kerrie! 
that 
raatwil he 


ese abou! 


[ msi 


cm the =e of a 


much on gourmet counters 


standing. it bas become o populir Appetizer 
plantings af hundreds of acres provide nuts 
tht are sold throwehout the mainline 

At Hilo the wealherer! 


trees eTrow tom 


i | at TT i i . rhe | 
1 Bed pee yt LILES 


i 
ig ns 
OO nae 


9h-foot Alaina Roem ari 


ii repre 


e the S(METETeLs wT 


nad rons. Clouds holo Alain Aes 


ee ee ea | A Laure Lik, rise |S. 


ORTEELED Everest Z 


lave his is really lvdroponics 
cile,”’ orchard manaier John (Cross 
There ts litth nutnent in the java 
fain carries it 


crurn bhed 
on a big 
tole] toe 
chemical fore, 


“a We add 


tlavwn to Lie moots 


Secon Honolulu: Population, “ero 


Reflecting the limitations of the Hawanean 
Kaapaho, Mobakulon 
re mi the ita ba tert 


hunerunae the vents 
and Kukui are found on 
islands. So dimited wis the Polynesiin tongue 
that 
used only seven consonmaints—H, A. L 
P, and W 

At best 
rencleritz i] 
Pune bites! 


[cw apnlled Hawaii. Owhs hee Noha, Ciniee- 


fo wnting 


M,N, 


in reducing it 


\ 
PDS SS, 


Hawiliin place names are mncer: 


Lain at strangely ovelodiows lan- 


that early settlers. (Captain 


heaw: and Maui, Mower 


(in Hawa fonotulu 


there 18 a second 


Challenged by the name on a map, [ thrave a 


ruthed road to see the place 


Fierv Gevser Spouts From Kilawea's Flank: 
Lave Eneulfs Homes and Sets the Sea Aboil 


Kilaues volcano, awakening last November after 2 
ure ver nap, Gist froma fresh vent on Hawatia 
eastern slope in Jonuar. A roaring fountain leaped 
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The obscure track passed under arching 
mango trees and was all but lost in encroach- 
ing guava aml lantana. Romeming the car 
as | would » tank throwh this wnderbrosh, 
T finally broke out into a clearing overlooking 
the sea and surrounded by coconut palms, 
sure evidence that natives once lived here. 
And that was all there wasof Honolulu. 

Southern Hawaii ix dotted with such re- 
minders of native life. Fences built of lava 
rock mark forgotten pig sties, More recent 
missionary days are tecalled by tiny churches, 
built for congreeations of [0 or 15 souls, that 
raise their New England steeples along the 
deserted coustline. 

The miracles of transpacific navigation 
performed by carly Hawalians with their 
calabash sextants are being dwarfed now by a 
space communications and control station re- 
cently erected on the southernmost point of 
Hawaii, Ka Lae. This wind-swept cape has 
been suggested as the site for. a massive racdio- 
telescope comparable to the one at Jodrell 
Bank in England. Thus, as our earth revolves, 
one of these electronic eves would always be 
available to track astronauts and scan aiy 
point In space, 

Near by, casual Kona district is more inter- 
ested in the price of coffee or the latest marlin 
catch than in moon shots, For the cherry-red 
coffee beans grown on 5,500 acres of its slopes 
have a subtle flavor popular in blenes. And 
on Kona's Kailua Bay centers much of the 
sport fishing in the 50th State, its lure the 
giant blue and striped marlin lurking in gentle 
Pacific swells, 


Paniolos Hide the Parker Ranch 


On the 3,000-foot-high plateau below Mauna 
Kea, the Parker Ranch runs 33,000 cattle on 
more than 250,000 acres, making it second in 
size In the United States only to the King 
Ranch in Texas (pare 35), 

Paniolos: as Hawaiian cowboys are called, 
are a breed apart. Priding themselves on 
their horsemanship, they live a most untropic. 
life in the cole) mists, find their sport in 
hunting wild goats and boar that roam: the 
runged mountaing;-and take part of their pay 
in raw beef to be cooked, unhuny, by cump- 
fire. When they come into ranch headquar- 
ters at Waimea, they carry themselves with 
un air that turns the mind back to trappers 
ond mountain men of the early West, 


Beauty and the breeze: her windswept perch 
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I rode over part of the neighboring Shipman 
Ranch with one of these stalwart paniolos. 
Henry Has, a pure Hawaiian, is as versatile 
a horseman ao: the Bie Island provides. He 
can rope a wild turkey as easily as a calf 
Az we rode along the seashore, | noticed him 
watching the surf-filled pools, 

“What are vou looking for?” I asked. 

"Mullet," he said. 

Shortly he reined in, dismounted, and 
quickly freed a throw net tied to his saddle. 
Crouching low, he quietly sneaked up on the 
rocks that embraced a pool. For minutes 
he bent motionless there. the bulk of the 
net over his shoulder with its loose folds in 
his hands. 


Cowhand Nets a Silwery Catch 


Then, in ont graceful movement, his body 
sprang straight as he cast the net out fram 
him. [t-soared and fell upon the water in a 
perfect circle, He jumped from the rocks 
and sloshed after it, pulling in its edges even 
before 1 could dismount. 

Beaming, be brought his catch up to me, 
a score of shining mullet, each a pound or 
more, still writhing in the folds of the net. 

From the green rangeland of Waimea, a 
road leads in 15 minutes down to the sea 
where, amid the parched rock and dust of 
tiny Kawaibae town, the Army Engineers 
have just completed a multimillion-dollar 
port. Its first cargoes were molasses from 
the northern plantations, which, their own 
little ports long ago closed, have had ta make 
the long truck haul to Hilo, 

The seas alone Kawaihae run diamond 
clear, Walking the lava cliffs that rise from 
the bay, I've watched 56-pound ulua disport- 
ing themselves over the white sand in as many 
feet of water, Here and there along the bay 
are beaches of powdery sand, so remote that 
the only access is by hoat. 

An ancient Hawaiian trail leads past petro- 
glyphs carved into the lava, human and ani- 
mal figures predating the white man's coming. 
Here. too, hide forgotten burial caves, where 
parched bones wrapped in robes of tapa 
cloth, made from mulberry bark, have been 
found as they were put to rest. 

Yet J am able to leave these pagan seenes 
and be back in Honolulu in-an hour of flying 
by interisland air freighter. 

Sand and relics from Hawaii's past seem a 


overlooks Kauais lacy Opaikaa Falls 
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Soke Fron Borning Sogar Cane Sicnala sucar Company, Cid. crushes cane from the p 
Harvesttime on i Maui Plantation lathe’ larrest plantation, which covers nore than 
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far cry, too, from such industrial complexes As 
Standard Oil's new $60,000,000 refinery be- 
yond Pearl Harber at Barbers Pomt, 

The of to be tefined bere will come from 
distant sources, for Hawaii’s-abumdance stops 
with rain, sunshine, and fertile soil, Its min- 
eral resources,. save for low-grade bauxite 
which may become important, are of no ece- 
nomic significance, 

Nonetheless, this mineral-short State is 
stirring on the industrial front. Canadian 
interests have joined with local capital to 
build a steel mill that i< converting scrap to 
reinforcing mds, Two 312,000,000 cement 
plants are being ¢ngineered, one by incltis- 
trialist Henry Kaiser, who is now venturing 
many millions in resort development in this, 
his aclapter) home. 


Rotating Restaurwnt to Cap Skyscraper 


The sugar people. in) partnership with 
Crown Zellerbach Corporution, are winil- 
ing up vears of research with operation of a 
pilet plant to make paper from bagasse, the 
residue of sugar cane. A full-scale mill is 
uncer comsicleratiet. 

Building goes on everywhere, A new 325)- 
000,000 shopping center midway between 
downtawn Honolulu and Waikiki overlooks 
the sea. When completed, it will include a 
skyscraper capped by a rotating restaurant 
designed! to give diners a J60-degree view of 
Honolulu. 

But the biggest growth is in the tourist 
industry. Tn additian to Kaiser's lavish 
Hawaiian Village center, Sheraton has just 
bought the four Motson hotels and announced 
plans for more. A local ‘entrepreneur, Roy 
Kelley, has built his fifth hotel, Hilton In- 
ternational eves a heach-front site for its 
wperations, Even the slower tempo ool the 
auter islands ix responding, with Hanalet on 
Kauai, Lahaina on Maui. and Kona on Aawati 
all scheduled for new development. 

In this rapid pace, Hawaiians of Oriental 
ancestry are not deft behind. Soft-spoken 
Hung Wo Ching, whe went to Cornell Uni- 
versity fur a doctorate ond then mavle a for- 
tune before be was 40, recently took ever 
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control of Aloha Airlines, Already he has 
brought turboprop service to intertsland 
Po bis. 

On the political scene, two of the three 
candidates for Congress have 
Oriental origins, One is young Dan Inouye, 
whe fills Hawaii's lone seat in the House of 
Representitives. He wor his Distinguished 
Serice Crees—and lost an arm—while feht- 
ing with the Nisei of the famed 442d Regi- 
mental Combat Team in the Po River cam- 
[Main 

“Though their casualties were tragic, the 
conduct of men like Dan in Workd War 1 
brought our people of Asin blood to cultural 
anc social maturity.” the Territory's last 
Delevate to Congres, John A. Burns, once 
told ome, “They had proved their loyal 
citizenship, and in doing so gained the seltf- 
confidence necessary to assume a place ol 
responsibility in the community. 

“Without theit sacrifice, we might never 
have gotten statehoew!,"” Mr. Hurns. said, 
“though many others, of course, have oon 
tributed to putting the 30th star in the flag.” 

The Delegate should Enow, because in the 
Halls of Congress he himself is. given a good 
deal of creelit for bringing statehood to pass. 


Hawaii; America’s Door to the Fast 


When | came to Hawaii 275 vears ago, it 
seemed the end of the line, commercially and 
politically, A eves were tumed toward the 

Two wars later, all this has changed. Fiji 
and Syvdnev, Hong Kong and Tokyo are 
familiar now, ‘Their aspirations not only for 
irae but for understanding from America 
are a vital and real thing. to those of us who 
live here, 

The islands’ brilliant young Governor, Wil- 
liam F, Quinn (page 14), views our role in 
the Union this way: “We -are a solvent 
enterprise with an expanding future. More 
than that, Hawaiian statehood gives tangible 
evidence to awakening millions in Asia and 
Africa that the United States is nv colonial 
power, but means what it says about equality 
of racescand the democratic process.” 


Napali's Towering Cliffs Wall a Shangri-La Valley Accessible Only by Sea 


Ramparts of layered lava soar 3.000 rocky feet almost stright up along Kauat's 
northwest cout. funglelike glens tucked amid the ridges offer an unspoiled world for 
the adveriturous Behind these cliffs lie the secluded valleys of the Napali men, who 
mysteriously abandoned their settlements of the turn o7 the century, White eine 
beaches often disappear when winter's stommy swells pound the shere. 
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Watery Hawai: 


Fiftieth State Spans 
1,600 Miles of Ocean 


add up to one of the trademarks of 

Hawaii, Gathered for a happy occa- 
slon—eraduation day at the university in 
Honolulu—these citizens of the newest of the 
United States typify the world-wide mixture 
of peoples and cultures analyzed in the preced- 
ing article. 

The wonders of this far-flung State are 
charted on the new five-stction Atlas Map 
of ELawait sent to National Geographic mem- 
bers with this issue of their magazine," ‘The 
map, carrying 18 explanatory notes and hun- 
dreds of place names in melodious Hawaiian, 
will guide vou to beauties and rarities of 
nature—whether you travel in imagination or 
by jet aircraft and outrigger canoe, whether 
you tum mawhd, tow the mountains, or 
makat, toward the sea. 

The combined land surface of the Hawaiian 
Islands amounts to. only 6,439 sqtiare miles, 
which makes it the fourth smallest State in 
the Union (after Rhode Island, Delaware, and 
Connecticut). Vet these islands, flung across 
the Tropic of Cancer in the middle of the 
North Pacific, form a chain 1.600 miles long 
—equal to the distance from New Vork to 
Cheyenne, Wyoming, and ‘spanning more 
meridians than Texas, 

What most people mean when they refer 
to Hawail are the eight largest islands, shawn 
in detail on the central portion of the new map. 
A long inset across the top displays 25 islands 
of the new State, a slamorous mid-ocean 
strand of beads. 


T HE 71 FACES on the opposite page 


Northwest of the miain jshinds, 
from Nihoa to Pearl and Hermes 
Reel, stretches the Hawaiian Is- 
lands National Wildlife Refuxe. 
Here one finds probably the only 
visitors that commute between the 
S0th State and the 49th: Pacific 
eolden plovers, bristle-thighed cur- 
lews, and wandering tattlers: that 
use Hawaii as a wintering ground 
ar a way station on fights from 
Alaska, 2,500 miles away. 

On Necker ond Nihoa Islands 
are remains of tetraces-and ow 
stone platforms built by long-van- 
ished Polynesians, Master-sailors, 
they may have abandoned their 
isles for higger ones to the south- 
east. Westermmost islands on the 
map are Kore and Midway, where 
Japan's bid to follow up its Pear! 
Harbor attack was turned back by 
U. 3, naval and air power. Navy- 
controlled Midway, shown enlarged in an 
inset, includes an unsinkable aircraft carrier. 
Sand Island. 

On the detailed inset of Oahu, home of the 
State capital city of Honolulu, you can see 
some of the odd-shaped) markings—rather like 
bunches of hananas—that indicate coral reefs, 
Cleared from the entrance to historic: Pearl 
Harbor, they still threaten sailors in some of 
Oahu’s other bays and lagoans, 

In Kaneohe Hay, on the northeastern coast, 
the new State's largest cluster of reefs pro- 
vides a fabulous field of research for the 
University of Hawaii's Marine Laboratory. 
Eternally building, the tiny polyps do their 
patient bit to change the island's shoreline 
Meanwhile, on the island of Hawaii, volranoes 
are at work helping to change the 50th State in 
their own way. with massive overlays of lava. 

One simple general role will add to the en- 
joyment of this new map. In pronauncing 
place names, give each vowel its full value. A 
‘omaaine, or old island hand, may mark vou 
down asa malitim, or newcomer, but he won't 
get Awhy, or buffy, about it. Especially now 
that the oldest kamasina lives in the newest 
malihini to the Union. 


* This new mip forms Plate 15 In The Societys 
Atlas Series and is the 1th uniform-sired Atlas Mup 
isgued fince the series Legon in Joniary, 1958: 

To bind their mapa; more than 250,000 members 
have erdersd the ennvenient Atlas Folin, of $4.55. 
Singl: maps of the series, at 50¢ exch—or a packet 
of thr 24 maps issued in 1958 ond 1959, of £4. 5p— 
may be ordered from the National Geographic So- 
ciety, Dopt. 45, Washingtan 6, 2 C, A combination 
of map packet om Folio is available at 0.9% 
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a ending his orbital fight. To insure accuracy, 


pher Wellman Chamberlin plotted 


suming the date June 11, 1961. 








Furnbling Pilot Flies 


Mission in a Wind Tunnel 
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The space azency brinws to its tasks impres- 
sve Trespurcesat: seven research installations, 
ecittered gbout the Nation and valued at 
SS U000,000; mare than 16,000 emplovees, 
including many distinguished and intensely 
dedicated scientists: ond, for the 106! fiscal 
Wear, & budget of some §900,000,000. As con- 
tractors, NASA has enlisted hundreds of in- 
distrial firms and many universities 








Space Program Benelits the World 


Recently [ took a threesmonths tour of 
NASA’s growing empire. IT talked frankly 
and at length with scores of researchers: and 
lap diiministraters, witnessed many bizarre 
experiments, and gained an intimate insight 
into plains and problems 

This searching examination convinced me 
that our future position in ‘the space race 
will be far-stronger than NASA's. critics pre- 
dict. Mastery of space requires the blinting 
of many thorny problems. No country can 
send men ta the moon ond back, for exarnple, 
unt it develops new space craft. materials 
that will withstand unprecedented heat and 
stress, Tt i tm stich basic, litthe-publicized 
arent, | believe, (hat NASA‘’s most sivnificant 
contributions tire being mace 

Dr. T. KRetth Glennan, NASA chief. de- 
clares forceiuily that, even today, our position 
Compares fayorahly with that of the Soviets 

“We have a-soundly based program, techoni- 
cally and scientifically,” he told me. “That 
is what wlll be most useful to the world 
Unless the Russians do sumething vastly dit 
ferent from what they have done to date, we 
have a better program 

“Tdo not say this in derowation,” Dr. Glen- 
hin went on, “but the information that has 
bten retrieved frotm the heivens leaves the 
balance in our favor, We must moke the 
American public aware that the be-all and 
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end-all of space exploration is nol to match 
the Russians shot for ehot.” 

Perhaps the word “seope” best characterizes 
SWASA’s program, It ranges from our first 
muin-in-space effort—Project Mercury, with 
its seven ctlebrated ustronauts<—to advance 
planning on projects so “far out” they seem 
like science fiction. It-is a program of con- 
Irasts; scientists work om radical new means 
of propulsion for interplanetary journeys 
while newt coor, colleagues plan ultrastream- 
lined supersonic jet transports 

The apace timetable for the next decade 
features some 250 major lannchings,; continu- 
ing a program that already boasts more satel- 
lites and probes than the Soviets have fired, 
In 196] we will attempt to hit the moon, and 
the following vear we will try to place instru- 
ments there in.a “soft landing," so that they 
will radio back tnfiormation: Also, in 1962 
we will shoot rocket payloads close to Mars 
and Vents 


Modern Magellan Will Circle Moun 


By 1964 the space agency hopes lo send a 
rockel arquml the moon andl back to earth, 
Litter im the decade there are ambitious plans 
for duplicating that fight with = manned! 
space craft andl even for erectinv a station 
Hn spate. 

When will we pot a man on the moon? 
Not until atter O70, the experts say 

Project vourself into NASA's challenging 
future ancl imagine this scene: 

A space craft hurtle through the void of 
ment at 17,400 miles an hour. its Glount nose 
am! dull metallic sides reflecting little light 
from the blazing stars. Hawaii, 125. miles 
below in the black ink of the Pacific, falls 
behind: five minutes ahead lies the United 
States. maintand and the promise of dawn, 

Tension....3 cumbersome pressure suit 








Allan ©. Fisher, Jr. is the only member ever 
chien twice by the Aviation Writers Assiciation 
for its coveted magazine-or-book writing award, 
the James J. Strebig Memorial ‘Trophy. The as- 
SOCiIntiOnN gives this pirige merrily ior the hest 
writing on aviation of astronautics. 

Assistant Editor Fiher won the frst award for 
bts article, “Aviniion Medicine on the Threshold 
af Space.” in the Aumuidt, 1055, Nattowat Gee 
CRAFEIC. ‘ane Cana ver] ’s } 000-mile shee tirag 
lillecy,” m the October. 1939, isauwe, brought him 
the second. birt 

Lowering His. prize-wihhing gssigoments, Mr 
Fisher has scraped through a bellylanding in 4 
pet, tidden whirling centrifuges. and made enclu- 
lve Visila to remote mitsile tracking stations 
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Dime. 2 minyhes 5 seconds 
Soeeed: 4,000 mph | Small jets turn copsule 
Altitude: 45 miles 7 a 50 blunt heat shield foces forward, 
Astronaul’s weight: Zar it then tip copsule $0 periscope 
pons dawn 
~ Centrifugal force counteracts gravity; 
astronou! is weightless (see preceding page) 
Five seconds ofter burnout 
escope device is patlisoned. 
Tire: 2 mir =oronhs lother, copsule 
Speed; 4,000 mpl separates itself from rocket 
Altitude: 40 (see cutoway diagram, page 41) 
Ast 's weight: 1,200 pounds 


Rap acceleration pushes astro 
ogoinst sal with crushing force, 
multiplying his weght 
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Time: 7 minutes 
Reirorockets, required for Speed. 3,000 mph 
later global flights, teat Altitucte. G0 miles 
fire at meaxinvum height Astronout's weaght: Jer 
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1) miles down the Atlantic Missile Range hmaQ0" F. But the astronaut sits within: a 
sinlor brief loh Aighta will follow, -all di Cothle-walhed fall, insulated, airtight, mn 
aimed ta check out men anid equipment Watertight. His cabin instruments will detect 
SAQA Was only for daws old when it se aniy a Gotef rise to 120°F,, easily tolerated 
io specal unit, the Space Task Group, to AY own un archon] Spore suit 
thin epect-making Project Stercury. Within Unlike « nose cone, the capsule require 


weeks engineers destined the spectacularly control ATter entering orbit. if must he 
ughy capsule, shaped like a television tube turned end for end so that the heat shield 
page GU), [te llunt face bears a coating of faces forward, and it must be kept stable 
resinods glass fiber thal vaporizes under the during deeent. So engineers installed jels 
avige blast of air friction ancd-streams away, of hvilrogen peroxide vapor to counter roll 


crying with i mest of the intense heat. This pitch. and vaw. These jet® operate automat 
process; known as ablation, protects nmeale cally, but he astronaut can take control al 


nose cones as they enter the ats ere any Time (pase ol 
i a = 
7 1 | ‘| | tal fF 
iia to will protect the astronaut WAS is trying to make orbital Hien 
Lemperitures the heat shield may reach no riskier thin testa of experimental aircraft 





Qnue-ton Mereury Capsule 
Drops to the Salton Sea 
in o Porachute Test 


NASA and its contractors have con- 
ducted thousands of experiments to 
develop. a safe design for our first 
mancarrying satellite 
Engineers siaged this test of ithe 
capsules recovery sysiem. Dear EI 
Centro, California, home of the Air 
Force:Navy Joint Parachute Facility. 
The capsule, a full-scale mock-up, was 
teleaced! from a cingo plane at 30,000 
fect. Just 68 seconds later--ai 
10,000 feet—the main chute opened. 
Blossomed to its full 63 feet, the 
nylon canopy (above) lowers its 
hurden to the land-locked Salton Sea 
Traveling 30 feet per second al im- 
pact. the capsules blunt nose craters 
the calm surface (upper right ). 
Airtight ate] watertight, it. Moats 
like p marker buoy (opposite) as a 
launch moves in for recovery. 
Reseirchers have made more than 
£0 drop tests at El Centro irom var- 
tows altitudes. Photuerapher Bales 
Littlehales shot thee views from ao 
helicopter, 
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Pach (8 martieed are] has at least oné child 
With 1 
on weekends to his home in a suburb of Wash- 
ington, 1). (all live near the Langley Center 


lf EXCeption Of islenn, Who commutes 





Like many of os whose jobs are less sperc- 
ticulir, they often wish their work permitted 
more tine ot nome, As Grissom put it, “The 
hard part is-<stalling the wife aff on things 
to do around! the house.’ 

But there ends the resemblance to hum- 
drum Average Afan. Thowrh they haven't 
the look of muscled athletes, each is a superh 
poe samen. Chey keep in shape with 
& ancl hauncl- 
Pat SST 


WHMIS am] diving. eoll, tenm 
ball, Gslenn, in the Marime=' | 
traditiin, (Wwe claily roacwork, 

Fach man olen possesses on mtellect fat 
cher than average, This becomes obvious 
as you talk to them, They know their project 
in minute technical detail, and all are ex: 
tremely wrticulite 

Chee believe—as do many NASA officials 
that the Soviets may beat them into. space 
Mercury personnel work at a fast pace with 
the highest priority, but the competition got 
an eartier start. Apparently the U.S.5,R. has 
not set oj a flobal tracking net, but the 
Sree s bosses rock ets powerfy! enaurh in 
huel not one but to men mto orbit. 

li you Haye enough power to kick up 
everything you want to—which the Russians 
have VOU Cin co a jot of things,"’ said Slay- 
lon. “Aiivbe Urey can afford ta go without 
tracking ranges” 

His statement reflected a: general impres- 
con that the Soviets. who have rockets: with 
twice the thrust of the Atlas, might launch a 
heavier, more versatile craft than the Mer. 
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4 Giant Firecracker—Actually 
nn Eseape Rocket—Perches 
Atop the Mercury Capsule 


ATcDonne|ll Aircratt Corporation, the cap- 
mics mnanuticturer, taut thie full-scale 
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The competitive spirit of the astronauts. Is 
sich that they would like fo be first, despite 
oficial cisclaimers that we are in & space race 
Hut everthing tikes a back seat to the im 
mediate problem of petting 2 mon inte space 

‘T suspect there is plenty of awareness 
at high levels af international competition,’ 
Shepard told me with a grit ‘But here at 
Langley Wwe fe all sl Les ir ne Co Oe Sarre 
beady inte orbit that there's no time left to 
Worry aout Lhe competition 

The astronauts are supremely confident 
thal sick exploration will beneit mankind 
in wnmlretmedl-of ways several times I 
ndinted out that Mian y pe pale hel eve citer: 
wie, ane) tie thrusts always broweht pungent 
replies. Por example, Grissom said 

Yay rece t krov' welt! you | wet out of i 
until you trv. Wernher von Braun once told 

sory along that line. In Pari one day 
Henjamin Fronklin watched the ascent of hie 
lory Ss first pas-filled balloon, Someone asked 
him what eood the balloon wes, Franklin re- 
nlied, “What good is a haby?’ 

“wo One has to sel) space flight to & per 
Cel whe believes iti It Lairnenter rheclarerl 
Hut ut that person hasn't fith, nothing wou 


Cal say) will sil] him, 
“Unknown” Lotricwes Space Pioneers 


4 revenling comment be Walter “Schirra 
tvetiie! the motivation felt by all the astro- 
nauts. I had told Schirra of a test-pilot 
cqQuaintance who, above all else, envied the 
tronauts: their chance to be the first met 
in see the world from THice. [ne jail i 
believed anything that happened later in 
their lives would be anticlimactic. 

schirra's reply seemed tinged with disgust 
There's so much coming behind this first 
nrocran,”” he said, “We want.to know ff men 
cin live and work in apace, To vo tp just 
fiir fo lok. ae af that represents all vou can 
do, & a selfish thing: Tf we felt that way 
we wouldnt be in the program, 


Phe tones, wile mtent Upon) screri tit 





PT Oss, wre mot insensitive to the veoturic 
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romance of their task. Leroy Cooper spoke 
1 “man's msatiable curiosity to know what 
the unknown holds.” He told me they all emphasize problems. Another ] thowcht of 
shared that curiosity. “I've always had a as the radical spokesman; he minimized cer- 
ftrong yen {fo see what was on top of the = tain problems and seemed eager to cot corners 


moontoin,” he sailed and get into space 
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singe mold. But even on short acquaintance and even contribute to the program. Each 
[ thought their personalities differed markedly astronaut Das been assigned An Grea of spe 
Por instance, one man impressed) mer as thi cialization, such ase the communications: net 
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terminated his fight with the retro-rocket. 

Ever since their appointments, the astro- 
nats have undergone rigoruus training. They 
ride centrifuges, duplicating the crushing ac- 
celerative force they will endure: practice 
many hours with devices that simulate cap- 
sule control problems: and, in jet planes, 
experience that most unusual of sensations, 
weightitasness, While in) orbit, centrifugal 
force evenly balances the tug of gravity, ren- 
dering the astronaut feather light. This effect 
can be duplicated for as long as 60 seconds in 
a jet flying up and over in a coller-comster arc. 

Some years ago | experienced the weird sen- 
sation above Edwards Air Force Base, Cali- 
fornia. The astronauts have trained at the 
same site. While floating mm a North Ameri- 
can F-100 cockpit, they practiced feeding 
themselves with soups and juices squeezed 
into their mouths from plastic bottles. 

! thought weightlessness extremely pleas- 
ant. Some of the seven agree: others are 
merely indifierent toward it. (ne important 
fact seems established: At least for short 
periorls, it does not interfere with bodily func- 
tions, “That's a nice thing about the human 
body," John Glenn said, “It seems to work 
independently of gravity,” 


First Spaceman May Be Picked by: Lot 


Which man will be first inte space? Ty] 
officinix know, they won't say. They claim 
the decision may he maile by lot. Air Force 


Lt. Col. John A. Powers, spokesman for the 


astronauts, and their “mother superior,” says: 

“Tf they maintain their present level af 
capability, it will not matter which one we 
pick or how we pick him; we will have six 
just as good behind him 

In the idiom of missilemen, the Space Task 
Group's “honcho,” or bass, is Robert R. Gil- 
ruth, a brilliant, harried engineer, He told 
me something about the problems NASA faces 
in gelting its frst astronaut safely back to 
earth. 

“On the first mission, the capsule will start 
to get out of the recovery zone after circling 
the earth three times.” The planet's rotation, 
he explained, will constantly swing new ter- 


rain beneath the capsule. Not until passes 
15 to 17, nearly 24 hours after take-off, will 
the astronaut again be in position for a 
landing in the Atlantic Missile Range recovery 
aren. 

“AS we graduate to more ambitious space 
fights,” Gilruth continued, “‘we-shall have to 
add more recovery teams, each consisting of 
pluines and ships Jinked by radio networks.” 
I asked) him what he meant by “morte am- 
bitious’’ projects, He wns naturally unwilling 
to make too many predictions, “I can tell 
you this much,” he sand. “Research is in prog- 
ress an the problems of orbiting a two- or 
three-man space station.” 

Imperturbable Alan Shepard permitted me 
to hover at his side one morning while he 
“flew” one of the simulators in which the -as- 
tranauts train, Clad in a-pressure sult inflated 
bord ticht, Shepard lay upon a contour couch 
aml stared at instruments above his head. 
Needles jittered wildly as engineers fed prob- 
lems into flight indicators. With his right 
hand Shepard operated a small control: stick, 
correcting: deviations shown by the needles. 
Other instruments recorded his scare, 


Tumbling Chair Operated hy Jets 


After the test Shepard told me it simulated 
an atmospheric entry trajectory and explained 
that the retro-rockets will make the capsule 
roll, pitch, and yaw. “t's the harrest part of 
the fight,” he added. “The rest of the time 
we Will be pretty comfortable.” 

Later | volunteered to ride a more etabo- 
rate triining device, a chair that spins and 
whirls like a bit of confetti trapped in a 
powerful gust, Iix name: MASTIF ( Mul- 
tiple Axis Space Test Inertia Facility), 
NASA. built itin ahuge wind tunnel at Lewis 
Research Center in Cleveland) (pages 50-51), 

My first look at the gadget touche: off a 
hit of inward quaking. About 12 feet above 
my head a huge, thronelike chair tilted at o 
crazy angle within an ¢laborate framework 
of tubular metal 7 glimpsed a cluster of 
round tanks amid the tubing, and engineer 
Francis J. Stenger explained that the tanks 
fex] nitrogen gas to jets, Using the jets, be 


Captive Atha Engine Spews Fire Into a Smoke-blackened Canyon 
Rocketdyne, builder of the powerful engines used in Atlas and other missiles, test-fires 
iis products high in the Sania Susana Mountame of southern California. Towering 
test stands, erected on rocky heights above narrow canyons, lether the engines during 


trials. 


Tanks atop one stand feed liquid oxygen and a kerosenelike fyel to an engine, 


A water-cooled baitte plate at the base deflects raging flanve inte the canyon. Joaquin 


Shurrtetia 


a bandit of grold-rush California, hid from posses—in these reeged gorges. 


Film companies have ied the comyuns a sete for Westertie. 
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would set me whirling. but I could control 
them from the chair, he assured me. and bring 
myself right side wp. 

No astronauts had trained in MASTIF at 
the time of my visit. Hut test pilot Joseph 3. 
Aleranti said he had ridden the chair up to 
20 revolutions per minute without ill effect, 
Others had experienced blurred vision sand 
nausea at this speed 

Someone beckoned me to a ladder: T 
climbed it, slipped gingerly into the chair, 
and technicians belted me fast with, among 
other things, a broad girdlelike strap to sup- 
fort my insides. My right hand yrasped a 
litthe contral stick. 

“Ready?” Stenger asked, 

heard a blast of escaping nitrogen. ‘Then. 
f sagged in the straps and looked specula- 
tively at the floor: it was where the ceiling 
had been, When Stenger righted me; be said, 
“Now vou Hike it.” 

Experimentally ? rolled the choir and 
(itched it to get the feel of the cantrols, 
They seemed shipwish, far more so thin in 
an airplane. But the ‘sensation was ‘mild. 
Since the chair lacked forward motion, no 
heavy-as-lead G lhads, or multiples of the 
gravity force, could pile up. 

Next T mixed vaw motion ih with the roll 
and pitch, and for £5 minutes practiced 
bringing the chair upright and motionless. 
Mindful of my years and sedentary. ways, | 
kept the npo.m, well below Algranti’s 20, 
Instruments faithfully recorded the chair’s 
attituce, but To weldom referred to them, 
tinding it easier to tise a near-by fikht of 
steps for position reference each time it spun 
into view, 

Reference to stirroundings rather than to 
instruments, at times, may also be easier for 
astronauts, An engineer told me later that 
NASA plan: to install around MASTIF a 
hackdropy showing earth and stars as they 
might look from a hundred miles up. 


Gliders Will Succeed Mercury Capsule 


Designers look upon the Mercury capsule 
as «A crude first step in space vehicle design. 
Its long, curving fall through the atmosphere 
apes the plitnge of a ballistic missile: Later 
vehicles will be bigger and will glide in the 
atmosphere, 

Hete designers run into the weight-lifting 
limitations of United States hoster rockets. 
Athos, our biggest. ewerts $60,000 pounds of 
thrust; its Soviel counterpart attains an es- 
timated 790.000 pounds. Moreover, the At- 
las has only recently beconie available in quan- 


be 


tity to NASA. At this writing all but ane 
of our satellites have been orbited by lesser 
rockets, Thors-anmd Jupiters. 

For & time Soviet feats seemed dazzling 
by conyparison 

Sputnik OT contained a scientific payload 
of 2.925 pounds, far surpassing the best we 
were then able to achieve, 

How did the lag occur? The United States 
military beld back in booster development 
until weighty atom bombs could be sealed 
down in size, thus permitting smaller rockets. 
The Soviets, not waiting for reduction of bomb 
size, butlt far larger boosters. Now NASA, 
because it must use presently existing rockets, 
inherits criticism for a decision made long 
before the agtney caine into existence, 

Many wonder, withowt making allowance 
for the bonster lay, why NASA doesn’t at- 
tempt more dramatic “firsts.” (Critics com- 
plain that it sbows little disposition to do so 
ae moves slowly, with too littl money, 


U.S. Leads in Satellite Box Sotre 


“In the minds of the general public and 
news people, the space race, or contest with 
Russia. is a mee for spectaculars,”’ savs 
Dr. Glennan, “In sucha race the Russians 
hold all the cards because they have a thrust 
capability beyond! anvthing we have, Because 
of this, they do not have to take the risks we 
do, They con use heavy guidance systems, 
whereas we cannot at present, and they can 
pick anc cheose their targets.” 

But Dr. ‘Glennan places faith in the 
“soundly based program” outlined earlier. He 
points Gut that, as of May first, the United 
States had launched 18 earth satellites, com- 
paired to four for the Soviets, and the NASA 
chief aley takes pride in-such highly success- 
ful experiments ais the /ieneer V probe (page 
B84). As for future spectuculurs, the United 
Stites may for o time play tortoise in some: 
respects to the Soviet hare. 

Vast sums of money would not be a cure-all, 
according to Dr. Hugh L, Drvden, NASA's 
Deputy Administrator and, since 1951, a Tras 
tee of the National Geographic Socety. 

“We request money at o mite consistent 
with what we believe we can accomplish in 
a sensible, fast-moving. program,” he .said. 
“The present budget will give a program that 
Will rapidly increase our capability, and we 
believe it will put us in a leading position. 
We shoull feel greater assurance in meeting 
our schedules with more money, but I don't 
think we should make this a crash program 

(Continurd im poge 72) 
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with great duplication of effort and waste.” 

Associate Administrator Richard FE. Horner 
says NASA cannot risk channeling its efforts 
toward limited objectives, however spectac- 
ular, at the expense of diversification. 

The Soviets, he pointed out, have concen- 
trated recently upon lunar probes. “But 
suppose they suddenly changed direction,” 
Horner said. “and put their emphasis on, say, 
weather satellites, LH they concentrated all 
their efforts in this field, they could make 
some very spectacular sucttsses and people 
would say, ‘The United States is beaten 
ovain.’ Our feeling is that we must have a 
diversified program.” | 

Horner also hit-at the “nonsense” written 
about the race to the moon, He said rocket 
development for lunar fight is only. part of 
the problem, We must also pin down a multl- 
tude of unknowns, such as the nsk involved 
in sending men inte radiation from solar fares 
or through the belts of charged particles 
trapped high above the earth, 


NASA Plans Family of New Rotckets 


Meanwhile NASA attacks the booster lag 
an two froms, 

First, it plans to make better use of existing 
boosters, Their upper stages have been 
makeshift rockets not speciieally desivned 
for mating with Thors and Atlases. So NASA 
has: had to pay a costly penalty in the ratio 
of take-off weight to payload weight. In the 
142-pound Lxforer V/ satellite, the ratio was 
740 to 1; with properly tailored upper stages, 
the ratio would have been about 50 to [. 

Such carefully crafted second and third 
stages should be available in the immerlitte 
future, Assembled in rocket systems named 
Centaur and Agena, they will match or sur- 
pass present Soviet payloads. 

Later the program calls for new super- 
hoosters that dwarf present Soviet rockets. 

One, the Saturn, clusters eneht engines 
yielding a combined thrust of L5 million 
peunds (pages 69 and 70), Dr. Wernher von 
Braun amd his team at Huntsville, Alnbama, 
now transferred from the Army to NASA, are 
developing Saturn. They will begin testing 
their offspring's engines this year. When avail- 
able, perhaps four years hence, the booster 
could ease a two-ton payload to the moun. 

A second behemoth, the Nova, would clus- 
ter four new engines, each with a thrust of 
1,5 million pounds, or six million total, This 
booster, not os far along as Saturn, is the only 


one that could lift enough equipment to land 
men on the moon and bring them hack. 

(Certain wordsmiths of the press gleefully 
prod NASA by pointing out that in astronomy 
a nove isin exploding atar, So far the name 
af the new rocket has not been changed, but 
various possibilities are being considered 

Big booster development, while replete 
with hearaches, is not the only touch problem 
facing scientists who plan advanced space 
Night. Earlier [ mentioned unprecedented 
heat. As on introduction to it, visualize this 
Infernolike scené at the Langley Center: 

I am standing al a respectful distance 
from a huge structure of corrugated metal 
shaped like a motorboat. Now engineers 
lower quartz-tube heating lamps over the 
bizarre hull, Someone throws ao switch; lamps 
blaze like the sun, Though | stand behind a 
transparent plastic barrier, waves of heat en- 
qulf me; light stubs at my eves despite pro- 
tective gogeles. 

For many minutes engineers torture the 
structure with lamps that reach 4,700°F. 
Then the savage light fades, and | blissfully 
breathe cooler air. 

That curious motorboat represented a big 
forward step in space vehicles, the “lifting 
body," designed to fly hack to earth as a 
¢lider (opposite). The powerful lamps simu- 
lated the heat it would suffer from air friction 
an return from orbit 


New Metals Needed for Space Ships 


In designing such a craft. engineers face 
more formicable barriers than they encoun- 
tered in the Mercury capsule. True, the cap- 
‘le sustains 2,000°F. on its blunt nose, but 
very briefly, A manetverable glider would 
have to withstand as much as 3,000" on some 
parts of its surface, and the heating period 
would Jast 70 minutes. 

Here desieners run inte 4 materials prob- 
lem, Nickel alloys, for instance, Inse strength 
as they approach their melting point, about 
7.500°. So a feverish search is under way 
for better heat-resistant metals; graphite and 
various ceramics also are poskibilities. 

An ablative substance, as used on the 
Mercury capsule, could impose too great a 
weight penalty on a glider. But gases or 
liquids might be circulated through parts of 
the glider as coolants, Also, some thermal 
stres can be avoided by clever structural 
design. Corrugations in the motorboat, for 
example, permit an accordionlike movement 


Supersonic Wind Blasts Frozen Motor Oil 
Shaped Like a Missile Nose Cone 


When a missile cone slashes into the atmosphere. 
frictional heat vaporizes the blunt nose in a process 
called ablation. A fiery shock wave deflects searing 
temperatures from the cone’s sides and protects the 
payload. To study ablation, scientists at Ames Re- 
search Center near Palo Alto, California, devised the 
“popsicle technique.” They freere dyed oil in molds. 
then subject the blunt-nosed models to wind tunnel 
tests. Peering through o glass port, an engineer 
(leit) observes the effects. Gelatinous oil, torn from 
the model by air traveling three times the speed of 
sound, streams like molten material from an over- 
heated missile. A cameraman records the action, 





Raging air, heated to 3,000" F., 
envelops a wing section at Lang- 
ley. Future space ships, gliding 
to earth, must endure such heat on 
leading edges of wings. Graphite 
Protects this area at the bottom 
of the model. 


Fluorescent oil, made eerily lv- 
minows by ultraviolet light, coats 
a model wing in a wind tunne] at 
Ames. Streaks and whorls in the 
oil trace patterns of air flow, en- 
abling scientists to gauge the effec- 
tiveness of the design. 
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when (the mereasing heal couwes expansion 

Frictional heating. become: a nightmarish 
foblem during return Hights from the moan. 
1 lunar veticle would burtle Into our atmos- 
phere at 25,000 miles: an bour—the speed it 
must kill before landing—compared to 15,000 
miles an hour for a glider descending from an 
earth orbit. 
ol approximately 40 percent One might oe 
sume that the difference in temperature be- 
tween the two ships alsn would be 40 percent, 


bul the heal rate is proportional to the square 





his is a difference in velocity 


of the specd. Actwally a moon ship would have 
twior os much heat to cope with a= would an 
orbital slicer 

NASA frankly says it can’t handle this 
prootem of doubled heat rate yet: it can't even 
duplicate the tremendous speeds and lemprersi 
lures in wind tunnel experiments, 

In the comic strips, space ships beat the 
heat ty gently lowering themectves to earth 
rockets, Try to do it 
in reality, however, and you must build a 


with reverse-thrust 
ship at least 50 times as big as the proposed 
tliders In order to CATT ie necessary fel 
lor braking. 


Afoon Trip Requires Precise Guidance 


tram the moan also involves an- 
other <evere problem, guidance. H the lunar- 


naul slams into the atmosphere at too steep 


Return 


an angie, he may be crushed by abrupt decel- 
erution in the thickening air frichon 
his shin, If the 
angle is tow slight, his ship will merely eraze 
insufficiently 
Will hurtle past earth and out into space. So 
enientists have firured he must bit an ' entry 


and 
my ma Le 4 nervy pyre cE 


the - atmosphere retardel, it 


comdor’ 60 miles deep 

Hut 60 miles is less than one percent of 
the earth's diameter, a fraction corresponding 
to the thickness of the skin on an apple 
Suppose William Tell bad been told, “Shoot 
the skin off the apple on your son's headd— 
but don't hit the apple,” 
requirement retiring moun yovagers face 

NASA, geared for a long pull, is confident 
it can solve these problems. The philosophy 
of its scientists was well expressed by Ira H. 
Abbott, Director of the Office of Advanced Re- 
search J'rovrams. 

“A cool research man knows enough about 
the problems to be pessimistic,” he told me, 
“bul be is also aptimistic enough to think it 


That's the accuracy 


can Ge cone 
Determined optimism characterises NASA's 


Th National Geographic, July, 


1960 
Altack on stil another obstacle, meteor dam- 
ie to space ships 

Scientists estimate that about 10,000 toms 
of celestia] earth's atmos- 
phere each cay, aod this rubbish races through 
the solar svalem at 23,000 to 160,08) miles an 
herur 
tremely mimule particles 


. . ' a 
febos hornherel 


Fortunately most of it consists of ex- 
meteors the size of 
a prain of sand or larger ore believed relatively 
rare, But we can't Ienore that som) gram. 
When traveling in the top range of meteor 
it packs LOO times the energy of a 
[rum a lieh-powered rifle, And sone, 
rom on-air rifle— 


speed, 
Loupllet 
lhing 04 bie as o lead HE 
well, You can compare its potential to the ex- 
ploston of two sticks of dynamite 

The Mercury capsule mums little risk. of 


lis thick, 


being holed like a Swiss cheese. 





Bullet Streaks Prom o Gain 
Fiery Alissile Folling to Evrth 


cinch naval ELaTkS 


stimulate meteor hits 
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Exploring Tomorrow With the Space Agency ns 


would spiral around) the home planet for a 
time, building up speed, ther head for some 
distunt target. 

Again let's consider a Mars trip. When 
they reached a Martian orbit, astronauts 
would deecend to the planet in a little chemi- 
cally powered “space dinghy.” Later they 
would renidexvous with the mother ship for the 
return voyace. A round trig might last 330 
days. 


NASA Supplants Older Agency 


Junkets to Mors are the product of recent 
thinking. but NASA is not the Johnny-come- 
lately to space planning that one might as- 
sume, At ite birth on October 1, 1955, NASA 
ubsorbed the National Advisory Committee 
fur Acronauties (NACA), a distinguished re- 
search organization. This predecessor. though 
concentriting on aviation, accomplished much 
spadework for the transition to space." 

The new agency's inheritance included 8,000 
employecs, many highly trained, and five in- 
stallations: Lanyley, Lewis, antl Ames, plus a 
rocket launching fncility at Wallops Island, 
Virginia, and a flight research center at Ed- 
wards Air Force Hase, in California, 

Horn half grown, NASA quickly matured. 
It took over the Navy's Project Vanguard 
tearn and assumed the Army's contract rela- 


tionship with Jet Propulsion Laboratory mear 


Pasadena, California, Accutsition of Dr, von 
Braun's group at Huntsville, Alabama, added 
3,500 employees te the payroll, and the new 
agency ils took tithe to Army laboraterie: 
there, valued at $100,000,000. President EFi- 
senhower has named this: installation the 
George C, Marshall Space Flight Center in 
honor of the late General Marshall, 

Additionally, NASA is luilding the Goddard 
Space Flight Center at Greenbelt, Maryland, 
a multimi[lon-dollar laboratory named for 
the Jate rocket pioneer, Dr. Robert H. God- 
(ard, With this accretion, says the agency, 
its rapid growth will be virtually complete, 

Employees of the old NACA hold many 
of the new agency's key jobs, especially in 
research They have long bad a reputation 
for legercdemain in solving aircraft problems, 
but I was impressed at how easily they have 
adjusted to totally mew areas of work. 

Lewis Research Center, which specialties 
in propulsion, built a 313,000,000 materials- 
testing reactor at lum Brook, a former Army 
Ordnance facility near Sandusky, Ohio. Few 
Lewis scientists knew much aboyt nuclear 


engineering, but they educated themselves, 
designed the reactor. and soon will operate it. 
Their research aims at nuclear rocket  prob- 
lems and power plants for space ships, 

At Ames Dr. Max. Heaslet heads a ‘think 
wroup" called the Theoretical, Aeroiynamics 
Section. He admits this old name is a mis- 
nomer because the thoughts of bis men are 
now out in space. How do solar flares affect 
the warning of the earth? What cdo we know 
—and what mist we leany;—about planetary 
atmospheres? These are typical problems, 

Headélet’s men, who formerly specialized in 
nir-How studies, now sacrifice many nights to 
the study of new disciplines, such as astro- 
physics, “You Ipaf ane you browse," said 
Heastet. “When one of the boys comes up 
with an idea, we submit it to the abrasive 
action of the group.” 

Robert T. Jones, a member of the group, 
suggested the swept-back wing for supersonic 
flight in 1945—unaware that a German had 
hit upon the idea at about the same time. 
Today the distinguished Jones gives little 
thought to airplanes. A mathematically in- 
clined engineer, he obligingly lectured me for 
half an hour on an application of Einstein's 
relativity theory to space travel, 


Switelh From Missiles ta Meteors 


Another long-time Ames aerodynamic ex. 
pert, A. Julian Allen, won fame as the brain 
behind the blunt-nesed missile shape. It 
earlier experiments warheads with neeille noses 
burned up in the atmosphere. Streamlining 
had worked well in high-speed aircraft, since 
it lessened air resistance. But good aerody- 
namic shapes trap heat along their sleck sides: 
warheads, traveling far faster than aircraft, 
cannot withstand the savage temperatures, 

“Half the heat generated by friction wae 
going Into the missiles,” Allen told me. “! 
reasoned we had to deflect that heat into the 
air and Jet it dissipate. Therefore stream- 
lined shapes were the worst possible; they 
had to be blunt.” Allen's brain child works 
so successfully that the strong shock waves 
irom today's nose cones carry off 99 percent 
of the frictional heat. 

Not illogically, Allen seeks new clues to 
entry riddles by studying meteors, Reading 
up on the subject, he found that people who 
happened to be near falling meteors often 

*Sec “Fact Finding for Temoruw'’s Plinis,” by 


Dr. Huvh Lo Dryden, Director of NACA, NATHINAL 
GEocnarlic, December, 1953 


reported a hissing noise, Tt was reasoned that 
the noise might be radio frequencies that were 
changed and made audible by contact with 
near-by objects, such as rocks or buildings. 
Sure enough, Allen's. delicate instruments 
picked up ridio frequencies in the wake of 
man-made meteors—the high-speed pellets 
fired by gas wums. 

Now Allen plang a number of small receiv: 
ers to record the voices of “falling stars.” 
With this information he can compute the 
course and speed of meteors and deduce their 
heating rate—all aids in the continuing study 
of ablation. 


Designers Seek New Atrcraft 


But space is not NASA's sole concern, It 
continues the aircraft research of its pred- 
ecessor, Currently the agency works with 
the military on a family of strange machines, 
VTOL (Vertical Take-off and Landing) and 
STOL (Short Take-off and Landing) aircraft. 
Some look like freaks because they tilt their 
engines, or even entire wings, upward to give 
increased lift when rising (opposite). 

Oiten no dividing line can be drawn between 
space research and research in supersonic 
pittrelt. The fields tend to merge. 

NASA, working on the design concept: of 
a 2,000-mile-an-hour jet transport, runs into 
a beat-resistant materials problem, just as it 
does in designing space ships, An aluminum 
airplane would succutnb to a metal deforma- 
tion known as “creep.” Steel or titanium 
must be used—and the aircraft industry has 
little experience with these materials. 

At Langiey Dr. Richard T. Whitcomb has 
evolved several promising models for super- 
sonic transports (opposite). Whitcomb brings 
to the job excellent credentials: he fathered 
the “area rule,” a complex formula for recuc- 
ing drag on aircraft. Applied to the Convair 
F-L02, for example, it resulted in the “Coke 
Hiottle’—a fuselage pinched near the middle, 

Unlike a military plane, 4 supersonic air- 
liner must be economical to operate. This 
is the big problem, but Whitcomb believes one 
can be designed that would offer “great say- 
ings to the airlines; which might be passed 
along to the traveling public.” | 

That strangest of aircraft, the rocket- 
powered A-F5, best illustrates the twilight 
ame between space and aeronautical research. 
Within the next year or so it will carry 4 
man 50 miles high at more than 4,000 miles 
an hour. Never before has a piloted aircraft 
approached this altitucle anel spevel. 

Thin stubby wings Will find no oir a3 the 


56 


X-15 noses Over at the top of its trajectory, 
Then, as in the Mercury capsule, the pilot 
must control his craft's attitude with small 
jets fueled by hydrogen peroxide or suffer an 
erratic tumbling. Kyifing back into resistant 
air, the X-15's nickel-alloy fuselage must keep 
Its strength under a 1,200°F. onslaught. 

The “missile-with-a-man-in-it” already has 
made headlines with flights above Edwards 
Flight Research Center (page §5), These 


have been warmups, proving trials by its 


maker, North American Aviation, Inc. For 
the big show, the X-15 has heen taken over 
by NASA, Air Force, and Navy pilots, repre- 
senting the program’s joint munagers: 

The 3-15 typihes our search for something 
that will #y back from space. The nest step 
prohably is Dyna-Soar, a stifl-secret Air Force- 
NASA’ plider to be boasted to. near-orbital 
specd for a long fight back to earth. 

North American, with attrition of ma- 
chines in mind, built three A-15's, 7 timed) my 
Kalwards visit to coincide with a flight—and, 
lucklessly, found the temperamental trio sulk- 
ing in their hangar, incispased, 

Sol sought out an old acquaintance, Joseph 
A. Walker, principal NASA pilot for the X-15, 
At that time Joe hadn't flown the new bird, 
but he had spent endless hours in jrepara- 
lion for the task, working out on fight 
simulators and riding centrifuges. 

I wondered bow successfully those small 
jets, the kallistic controls for stabilization in 
airless space, would work, Scott Crossfield, 
North American's X-15 pilot, has experi- 
tented with them at moderate altitudes, but 
they still haven't been “wrung out,” as the 
test pilots say, 

“T don’t think they'll do the job on the 
A-15 as casily as they do on a simulator,” 
Walker said. “There is a mechanical lag in 
controlling the attitude.” 


NASA Develops Improved Controls 


He hastened to add that the lag wasn't 
serious, but he pointed out that NASA already 
has something better in the works. Joe then 
showed me a Lockheed F-104 fighter rigged 
with small experimental control jets in its 
nose and wings. Walker, who has flown this 
Starfighter many times, told me the jets 
worked by electronic control, rather than me- 
chuinitcal linkage, ind seemed more responsive, 

Lonking beyond the X-[5. to Dyna-Soar, 
NASA's staff of 375 at Edwards envisions a 
syetem that would integrate reaction jets and 
weradivnamic controls in) one “stick.” The 
M15 has two control systems, one conven- 
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ce in Alberta's Vallew of the Ten Peaks mirrors the Canadian Hockies; 


seo = — Alberta Unearths 


ATLESS and feeling out of place in my city 
clothes, | squeeved my way through the Wild 

= Wieet mah 
Virtugilvy everyone else sported a ten-gillon tal 
Most had on cow hov shirts; some wore boots and spurs 
and tight-cut Levi's. Cowbovs under eight had six- 
runs on their hips, but their revolvers staved halstered 
inawe before the real cowhands, tall andtough as lodze- 


pole pines 


Calgary Stampede! 





Edmonton, Alberta’s capital, blazes at night 





a hiker enjovs Alberta's matchless scenery 
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OGimen plag a well at Romsey 


By DAVID Ss. BOYER 


giant tattle ranches, wheat farms, and bur 
recning new industries. And of bucking bron- 
cos; ancl men Who cit ride them 

Eighth Avenue, Calgary's main street, was 
ordaned off for action. Cowboy, 


roked banios and whined ou 
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quartets 
t balines of tne 
western range. Some of their cowboy mites 
huddled over smoking chuck Wagon stoves, 


serving up flap ke and bacon int thie out - 
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Parks. Lakes, and Oil Fields 


Jewel a Prairie Princess 


fn regal style, Texas-sized Alberta 
lores tt over her sister prairie 
provinces of Saskatchewan 
Mamitoba in both area und pop 


mridd 


later 

Qoeen Victor's dhwehter, the 
Princess Louise Caroline Altertia 
gave her fame to the province 
Nature lures both tourwis anno 
capital Scenery and winter sport 
attract thoasancds to the extensive 
national parklands, fertile plains 
produce asuperahundance of grain 
Ql, mabhural -was, anc mew: rei 
tries are exploding wilderness 
cTossroacds init cies. 


He's of at the first buck! A rides 
a! Calgary's famed Stampede hits 
the dirt. Now it's up to the clown 
dodging in and ot of bis barrel to 
distract the bull, The job calls for 
courage, quick wits,and —al courne 
—a barrel made af pared steel 





And =o were hilt amillion cash custom 


stretched hands of tourists {rom adozen  thrre 


COUNTIES ers, for the “greatest oytdour show on earth.” 


Frontier carts behind teams of buffalo lum 
bered through the crowds. Feathered Incian 
bucks, stone-faced stquaws, and copper 
checker poapooses in buckskins rode cloctle 
pintos nose-to-iail clown agantlet of camerns. 
In httle clearings in the forest of white Stetsons, 
square dancers swung to and fro 

Vetall Righth Avenue’s activity could not 
compare With what was going on down ot the 
Stampede grounds. Bucking borse ricers from 
Hlover the western United States and Canada 
were battling some ol the meluneet cayuses in 
captivity. Junior cowpunchers, some frockled 
ane) scarcely nine Vears old, were tumbling on 
their heads over | 

Cali roping, steer decorating, willl cow 
milking, wild horse saddling, Brahman bull 
nihling— all 


whores! wild steers 





the western roded events were 


David 5. Bover, of the NaTIONAL GEQGRAPHIC’S 
Foriegn Exttortal Stall, covers Allberta in he cial 
role of writer-photoerapher 

Members will recall Mr. Boyer's recent articles 
“Hritish Colombia: Life Begins at 100," inthe issue 
for Aweust, 1958, “Georraphical Twins o World 
Apart,” December, 1958, and *Portugal’s Gem of 
the (Sreant Marler,” March, 19549, 


In the good old days of the Calgary Stum- 
pede, thirty-odd yeare ago, they raced real 
range chuck wagons, with spavined old range 
horses in harness 

Today's though they look as 
creaky as ever, have been streamlined, and 
the horses are racing thoroughbreds, matched 
for one of the big@est purses and most coveted 
trophies in (anada. 

lf there has been, since the era of Roman 
chanats in the Cirews Maximus, a race with 
more frenzy, more daring, and more fear sus- 
pended in the throats of spectators, it trust 
have been a shaltiering thing to witness 


Wy EPs, 


Chuck Wagons Race lor Royalty 


As Queen of Canada, Elizabeth 1 flew to 
Caleury last July to watch the chuck wagon 
races. There was no doubt that this British 
Oucen, who has seen the spectacuiar horse 
rices of the world, was on the edge of her 
chair. [<aw her wince as four horses <pn them- 
eclves ancl wheon inte o circular colhsion on 
the twisting breakaway before her pavilion. 

The tangle dissolved without castialttes 
and wu could hear all Calgary sigh, Calgir- 


ns wanted te spare their Queen the collisions 
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berta, idingawaye of phenom 


etal expansion and pro«perits 
Has Very cconomic reasan ti 
cCxpect even More dramatic de 
velopment in the future 

What lies behind this surging 
RToOWwT! 


first through the hinterhane 





if to find out, I traveled 
where He the wealth and won 
deré that create cities 

I could hope fdr only o 
gimpse of Alberta’s vast, un- 
developed mort! OuUniry, Tew 
Albertans them4elves ever se 
this wild muskege land. Yetmuch 
of it is arable, oiuch of it ricl 
In untapped off, a Gerd for the 
future. In t 
Alberta there i encurh for 
toca, 
From Calgary, then, | chrow 
first to the (anacdian Rockies 
which strete 


hi Heri tert wl 





ed jaeeed Boras 
the western horizon like a blue 
ctiching on the sunset. My 
nation was Hanfl, the mest 
and modest tourist capital of 
Hanif National Park (page OS) 
where deer ond bears frequent 
the roads. 

Park rangers export bears 
only When they prove to be 
mcorrigihle muisat 

One old story about Banfi 
tells of a Canadian: Mountie 


Alberta Unearths Her Buried Treasures oT 


One night, paddmg past the sleeping room 
clerk of & hotel, bruin stared through a door- 
way ala guest reading in bed. As the petrified 
jodger crawled out of bed on one side, the Deir 
clipped in-on the other 

Bolting to the lobby in pajamas, the guest 
shouted: “There's a bear in my bed!” 

“Just a tame bear," the waking clerk re- 
plied wearily, “Comes in often.” 

Leould almost believe it Clerk John Fischer 
at the Timberline told me bears hud visited 
his hotel dining room three times that saemmer 
—and the season was still young 


Bears Gu to College in Banff 


“One bear borrowed two sugar bowls off the 
tables, without disturbing the place settings,” 
John said. “Another smashed our candy case 


and ate all the chocolate When this sort of 


thing happens, the rangers trap them and 
carry them off into the hinterland. But they 
usually come back. We know them and they 
know us. They'll drink a Coke out of your 
hand. There's 4 $500 fine for feeding bears, 
but it doesn't say anvihing about giving them 
a chink.” 

Bears even go to college in Banit, Senator 
Dunald Cameron, director of the University 
of Alberta's Extension Division, told me with 
a smile. 

“You should have seem the expression on 
the face of a rather staid Toronto professor 
when a bear wandered into his lecture here 
one day” 

Senator Cameron, T learned, is the man 
responsible for building, from a start of tents 
and log cabins 27 veurs age, one of the most 

respected and glamerous summer schools in 
the world, the Banff School of Fine Arts 
(page DOs) 

As we chatted, my eyes kept wandering to 
the window behind the senator, which framed 
a dramatic Rocky Mountain landscape 

“Don't you have trouble getting people to 
study in this beautiful place?” T asked 

“On the contrary. Mostuf our seven hundred 
students try to da too much. They register for 
too many courses and work too hard. With ull 
the arts here together, the tispiration ts tre- 
monchnis. © | 

“Lruwine getting paid to work up here!” 

That was the exclamation T heard next 
moming ws students Trudy Kohlberger of 
Toronto and Norm Hemilton of Edmonton 
and | tied our horses near the timberline high 
up im the Rockies. We looked down an the 
glacial green teardrop that is Lake Louise, 


insignificantly puddled benéath the glaciers 
und storm-chiseled peaks that forma hastion 
about Mount Victoria (page 18) 

Trudy ind Norm were students who chose, 
not summer schotl, but jobs in the Chateau 
Lake Louise to pay wintertime tuition at 
home. Trudy worked as a waitress; Norm, 
meciical student, was here for his fourth sum- 
mer as a bellboy 

My horse, Clarence, snorted and grumbled 
ibout the rain anc holland snow that started 
as we hunched our way up rockshldes and 
glacial snow to the Plain of Six Glaciers Tea- 
howe, We were soaked ond cold, but the 
storm. writhing down from the Olvmpian 
heights of Victoma, was bewutiful tn its verv 
bitterness, anc | knew | would remember 
Lake Louise with more alfection than the 
hotel guests who saw it only over teacups 
from their balconies 

“Some of them start out to climb wp here,” 
Try said, “Hut mostly they turn hack. They 
leave the mountaintops pretty much in the 
hanels of us emplovees” 

Teahouse managers Patocia Denholm and 
Hetty fone Mills: strung our wet clothing to 
iiry before a lop fire at the teahouse ane start- 
ed our chilled blood racing with glasses of 
hot, spiced Gliltwein. It was like reaching 
the hospitality of the monks of the Great St. 
Hernard Hospice in the Swiss Alps. And, in 
fact, Pat and “B.J.” tive like monks on their 
mountain, without racdio.a@r telephone. 

“But we alwave have the kids from the 
chateau dropping in,” Pat said. “For brenk- 
fast, midnight steak fries, any time, They go 
hiking and climbing whenever their day off 
starts, whether by daylight of moonlight.” 


Scientists Probe ao Glacier's Heart 


Nursing a few poignant recollections of my 
junket with Clarence, | wos happy enough a 
day or two later to be climbing another gla- 
cer on foot. This tome T went to interview a 
party of physicists-turned-ghacologists, pro- 
fessors from the universities of Alberta and 
Rotish Columbia who had found o good ex- 
cuse to "get out inte the field and pitch a tent” 

Thev were making, for the Canadian Na- 
tional Research Council, a two-vear study of 
the mechanics of flow ot the Athuhascn Ghicier 
This tongue of the Columbia Icefield melts 
into the Arctic Ocean by way of the Athabasca 
River; other tongues send their waters to the 
Pacific via the Columbia and to Hudson Hay 
throwch the Saskatchewan Kiver-. 

(Continied on page 101) 
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Small Explorers Dare 
a Goblin to Fop Ohl 


Pillars of eroded clay in thi 
harianas of the Red Deer River 
Valley near Fast Couler make 
an eerie playeround for young 
bertans, The rains and flipels 
Ol SHS carver the forma one. 
called “het” from their 
AITane App Arance 
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Hes, fll they Vanished 
60 million years oro when the 
upthmist of the Rockies split 
the earth's crust. Today thi 
batland= slice through the heart 
nm some of Alberta's finest 


we at ine. 


“Its a dinosaurs tooth,” 
Wwillam BE. Fulton tells tis 
grandniece, This Drumbeller 
resident has apent §0 of his #0 
wore hunting foes The Ree 
Leer River valley near his home 
hidds a fohulewshy rich fell 
trv, many miseiiimns extitit 
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The ammanites on the tabh 
apner! like rims Worn, are 
oTimdtive mollusks that lived 
bout JOO mllion Years geo 





Alberta Unearths Her Buried Treasures iii 


The party's camp looked like some | had 
visited in the Antarctic; it was pitched on the 
glacier ice. Dark tents provided insulation 
against the heat of the sun; as the rest of the 
glacier slowly melted, little ice platforms grew 
up beneath them. 

“Probably the first time vou've had to step 
up into a tent,” said geophysics graduate stu- 
dent John S$. Stacey, born in England “Come 
in and have a spot of lunch,” 

Henri Vetter of the University of Alberta 
and Stan Paterson of UBC joined us for a 
quick meal of ham-and-ege pie. Forks paused 
in mid-air as an avalanche of glacial ice thun- 
dered down off Mount Andromeda behind w= 

“Quite frightening ot night,” commented 
Stacey. “Takes a bit of getting used to,” 

Fast cups of coffee, and the geophysicists 
were off again across the ice to continue drill- 
ing a hole through the glacier with an eclec- 
trically charged copper “hot point” 


How to Handle Grizzlies — Usually 


Rows of flags, surveyed at intervals, are 
an easy way to mesure the movement of a 
glacier’s surface, but the rate of flow down 
deep is a complicated problem. These new 
glaciologists were planning to lower an inch- 
nometer tote the piped hole. The device would 
measure tilt of the pipe at several points be- 
tween the surface and bottom of the #lacter. 
These measurements were to be repeated the 
next summer to reveal how much the hole 
had bent under pressure of moving ice. Re- 
sults would shed light on the glacier’s inner 
activity 

The Athabasca is known to thousands of 
tourists. During the summer season, a parade 
of snowmobiles carries visitors onto the gha- 
cler (page 96). [ hitched a ride on one of them, 
heading back down the glacier's stecp snout 
Several lithe old laclies peered apprehensively 
past: the driver's head down the frightening 
incline. 

“Don't be nervous,” the driver saicL “I'm 
nervous enough for all of us. Just do as I do: 
Clase your eves.” 

Bill Ruddy of Jasper, who operates the 
snowmobiles, advised me not to leave the 
Rockies without secing Maligne Lake; and for 
the purpose he put me in the hands of his fa- 
ther-in-law, Jack Hargreaves, who has spent 
a lifetime guiding hunters in the mountains 

“We may sce some grizzlies on the rock- 
slides up here.” Jack said as we launched a 
boat for the j6-mile tour, “A grizzly won't 
bother you if you let him know you're there 


Just walk upand shout at him, That's worked 
forme every time but one, and that time | had 
to get out of there at 100 miles an hour. It was 
matrimony season, and that bear had his wife 
along with him.” 

Maligne Lake was turning and narrowing, 
and quickly we were surrounded by Matter- 
horn-like pinnacles that punctured the inflated 
afternoon clouds. Waterfalls and glaciers 
spilled ower the lips af hanging valleys from 
between the shoulders of dark lateral mo- 
raines deposited in forgotten ice ages. For 
sheer beauty, even in the Alps, | had mever 
seen anvthing to surpass it. 

Emerging from the national parks, | start- 
ed for the oil fields surrounding Edmonton. 
the city of government that sits, both liter- 
ally and figuratively, on a multibillion-dollar 
reservoir of oil and natural gas. They joke 
in Edmonton about water wells so permeated 
by natural gas you can light the kitchen 
faucets 

En route, however, [ stumbled into one 
more diverting night among the kind of men 
who have the fortitude and fortune to make a 
living in the mountains. Around @ campfire I 
talked with some of Alberta's best woodsmen, 
min whe teach “survival” to Royal Canadian 
Air Force crews. 

“Tn the summer,” said one of them, Mike 
Kelley, “people ask, ‘You get pod for doing 
this?” In the winter they say, ‘I wouldn't have 
your job for anything in the world!" 


Survival Menu May Include Mice 


1 prodded a thick beefsteak broiling in the 
coals at my feet and felt a stab of conscience 
over the thirty RCAF flyers camped about us 
in the woods They were boiling up the pit- 
tance of emergency rations allowed them, 
perhaps favoring it with a fish caught on a 
string from a parachute shroud line, or with 
a squitre! trapped in a homemade snare. 

Fiving Officer Perry Cunningham caught 
the look in my eve. 

“Mind vou,” he said (Albertans tend to 
preface remarks with “mind you"), “we don't 
keep them really hungry. They get one day's 
survival ration for three days. That keeps em 
hungry enough to get outfishing and hunting, 
or scroungineg for berries or roots, But if they 
were starving, they'd have a hurd time con- 
centrating on making fish nets out of shroud 
lines or snares out of sticks-and Wire. 

“We muke them eat anything they catch, 
even if it's a mouse. Mind you,thev sometimes 
throw part of it away. We teach them to boil 
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[ heard the story from Cari ©). Nickle of 
Calgary, co-editor of OF/ in Canada, and pub 
lisher of the Duily Oi! Bulletin and Canadrin 
Oriaed Ga Divertaryv 

‘Weve hat «mall booms and busts in Al 
teria since the turn of the century,” Mr. Nickle 
beran “Our only major producing field ol 
the 1930's, Turner Valley, was overexnloited 
and depleted to mect the requirements of 
World War [. Exploration and development 
dwindled, A few companies persisted. In Feb 
7, Imperial Onl Lite. cirifled into a 
bonanva at Leduc, near Ecdmonton., 
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Ranch Versus “Rawnch'’ 


‘There are ranches and rawn 
ches. you know, as John Cross al 
the AT putit “A rawnech ts some- 
thing vou keep. A ranch is some 
thing that keeps vou. Ths is & 
ranch.” 

lohn is ason of one of the earh 
cattle kings, and his A 7, .in thy 
foothills of the Rockies, is the old- 
est ranch in Alberta to remain in 
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He is also & maternal grant- 
san of Col, Jamet F. Macleod of 
the North West Mounted Police. 
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Colden wall of brimstone dams o scarlet lake of liquid 
culphur in a huge storage block at Pincher Creek. The ejai- 
phur, extracted in liquid form from natural gas, urns wer Der 
as it dries The purified gas flows into the Trans-Canada 
pipeline. Sulphur figures vitally inthe manufacture of paper 
fd in iran renin 


Preparing to dynamite, workmen drill a hole in asulphur 
block te crack loose a shipment Squalspheresstore conden- 
cute, unether natural gas by-product used in high-quality 
gasoline, This processing plant, operated by the Eritish 
iLmerican OH) Company, Lie, sits atop one of the world's 
major natural gas fields. 
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Hump Roasts Plod Tableward 
With a Hain-souked Escort 


Alberta produces a fourth of Can- 
afla's beef Major packing tenters 
ut Edmonton and Calgary ship 
large quantities to the United 
States, Housewives who prefer 
small cuts from young steers bal- 
fle same Alberta bee! raisers, who 
favor meal from larger and more 
mature animals, like these on the 
A? Ranch. 

Prime and portly after (atien- 
ime on beamed forestland, the cattle 
head for the ranch and the scrutims 
of skilled buvers 

\ veterinarian (below) applies 
metal eartabs to Ontario-bound 
yearlings attesting their health 






























rot tops, and potato peclings he feeds 
7000 cattle 

This was one season that sareiv did 
not lack rain. Farmlands were being 
irrigated from heaven almost daily. 
(srain farmers were besice themecives 
with anxiety. Even hail, the annual micd- 
summer scourge that cuts like a scythe 
across the midriff of Alberta's wheat- 
lands, had become a minor matter in a 
threatening general grain-crop disaster, 
Nevertheless, hail had annihilated 
many amile of waving wheat and barley. 
Two days after one savage hailstorm, | 
talked with Irvin Palmer near Sylvan 
Lake. “Two vears ago, hail wiped me 
out,” he saic. “There waen't anything 
left but stubble sticking out of the mud 
Last year I bought hail insurance. 
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versity al Montreal study hail the way nucle 
nivsicists study the atom 
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for only $4.74, Copies may be ordered from 
the Natural Geographic Society, Lap. 44 
t6th and Af Streets, 8. W. Washington 
6, DO, € 


it, how rouilways serve it, what historic sites 


of points of interest are peur by. So up to date 
is such information that the maps include loca- 
tingns of intercontinental missile bases recently 
made public by the U.S. Air Foree 

Both in my work-and at bome | have found 
that getting “the Atlas habit" is lke making 
a frien] of the dictionary 
use each becomes a pleasant companion, A 


throuch rey tiene 


sharpener of knowledge 
‘Hottest spot in the Satan today was at 
Stovepipe Wells in California's Death Valley,” 


the newscaster reports. Reach tor your breéo- 


Erapeic \ilas—aned turn. a statistic mto w 
nlace. “How far is Alaska from here?” your 
ceventh-inmacer wonders. Open yvour Geo 


traphic Atlis—and a growing mind absorbs 
aiother fact 

‘Where shall we vacation this 
the fanny asks, "Find a site 
affice in the Southwest,” 
In your hands your Geographic Atlas 
becomes a planning gutde, a valuable supple- 
ment to a utiltanan road map 

The Atlas is, in short, a reference partic- 
ularly designed for this Etnd of constant serv- 
ice, The maps are bound in durable.’ dark- 
blie covers of simulated Jeather that odd an 
attractive touch to shelf or table 


sutnmer ? 
for a branch 
the interofice memo 


SVs, 


Fach chouble 
spread opens flat, with nothing hidden by the 
The moat penmaneni inks avail- 
thie and sturdy paper made to the National 
Geographic's exacting specications 
lifetime service of each Atias chart. 
Over the years Geograp 
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with explorers to the Poles, accompanied mill- 
tary leaders inte batth, been used by Presi- 
dente. of the United States at their White 
House desks, served millions of people im all 
wilke of te. Xow, in your hands. the new 
National Atlas of the Filts 
United’ States con find equally valued us 
as 4 handsome, handy reference 
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an authori 
tative tool for exploring the fascmatmy face 
of these changing United States 
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Conservationists battle to save 


the word's largest wild swan 


By FREDERICK KENT TRUSLOW 
Photoxraphs by the author 


| LOUD brassy call rang across the lake. 
reminding me ol the time aur elder son 


- first tried to blow a trumpet. 

‘Listen’ my wife Mildred exclaimed. 
“Trumpeter swans?” 

T nodded, my pulse quickening. Such a 
tremendous avin sewn could be produced 
only by the world's largest waterfowl, using 
all the power in its 30-pound bedy to blow 
through its huge winelpipe. 


Hot Springs Create Winter Refuge 


It was to stidy and photograph this rare 
bird that we had come to Red Rock Lakes 
National Wildlife Refuge, high in the isolated 
Centennial Valley of southwest Montana 
(map, page 148). Here the only large group 
ef trompeter swaths in the United States lives in 
a year-round haven shielded from two great 
(angers—man and migration. From man by 
law, From migration by physical features of 
the valleys and by help from conservationists. 

Though air temperature in this part of Mon- 


tand falls too bitter 40" below zero, there are 
ponds in Centennial Valley that remain partly 
unfrozen all winter long. “These -sprine-fed 
waters are warmed by the same boiling heat 
from inside the earth that makes Old Faithful 
gevser blow off once an hour in Yellowstone 
National Park, only fifty miles to the east. 

“Here they come,” Milsaid, “two-of them!" 

The trumpeters. approached above the 
marsh grass and flew low aver the wuter, a 
magnificent siht of pure white in the after- 
noon sun, their necks outstretched, their wings 
spreading eight feet from tip te tip. 

We watche! spellbound until our trum- 
peter pair disappeared, having given me hope 
that my search would be truly fruitful at 
last. For | had come a long way in my wilt 
trumpeter chase, commissiamed by the Na- 
ional Geographic Soctety. 

| bad caught only glimpses of trumpeters 
in Vellowstone National Park, Later, at Jack- 
son Hole, Wyoming, in Grand Teton National 
Park, Dmanaged to photograph a pen—as the 


Trumpeter Convovs Her Brood Across a Lake in Grand Telon National Park 


Largest and handsomest of waterivw! 


the tLoimpeter swan hos staged a drematic 


comeback from the brink of extinction. Named for tls resonant cry, the snowy gumt— 
Hye feet long with an eight-foot wihgspan—once faced the fate of the beath ben and the 
Lobroder duck. In 1935 only 46 adulis could be counted in the continental United 
States, Today, thanks to comeenabion. the nomber approaches 700, with anotier 100 
in Alaska and 700 in Canada—a total of 1,500 of thes lordly binds left alive. 
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female swan is colled—and ber powder-puff 
brood (page 235). In Oregon, in. Malheur 
National Wildlife Refuge, | had watched a 
trumpeter couple courting (page 142). 

But what I wanted most was to find a 
nesting pair, For that, it seemed, chances 
should be good here at Red Rock refuge, be- 
cause this is the place the trumpeters like best. 

Conservationists have taken some 130 
trumpeters from Red Rock to Malheur over 
the past 20 years, seeking to give the birds 
another foothold, But with the exception 
of two pairs in 1955, none remained to mest 


at Malheur. 


Valley Matches the Swans in Beauty 


Could T find a- swan couple hatching a fam- 
iv here, and would | get close enough to the 
nest for goud pictures without disturbing 
them? 

That day we had driven west from Yellow- 
stone must Henrys Lake and crossed the Con- 
tinental Divide, Suddenly, abead of us and 
below, we had sighted Centennial Valley, 40 
miles long anc 6 miles wide, stretching out 
vretn and lush to the west. Upper Red Rock 
Lake—and beyond it Lower Red Rock Lake 
—himmered silver -against the setting sum. 

We had -stopped to let the beauty soak in. 
Then had come the long descent into the val- 
ley, where we saw the pair of swans beside 


Nesting swan finds privacy tm the 
marshy meadows of Red Rock Lakes 
Wotional Wildlife Kefoge, oo 40,000- 
acre sanctuary in southwestern Mon- 
una. Major breeding ground of 
trumpelers in the United states, Lhe 
remote valley nestles 6.000 feet high, 
under the rim of the Continental 
Divide. Lofiv Centennial Muuntains 
WELT. Say patches all summer jong 


Weary of incubating, 4 pen, or fe- 
mate, stretches and preens atop the 
nest. Then, curving ber long. neck 
backward and tucking ber biack hill 
“oder o wing,she settles once more 
on the mound of teeds anid grasses, 
A toompeter cluich contains (three to 
nine large, dullewhite exes. [ncuba- 


tion tokes oll five weeks, 





melo @ieht miles to the f— L Ranch, whox 
owners, Andy and June Forsythe, helped is 
stow our wear in a comforiable log cobn 
After supper I explained my plans 

When To undertook. the Geographic assien 
ment, the . &. Fish antl Wildhfe Service had 
ranted me 4 seldom-given permit to photo- 
vraph and study the trumpeters closely, just 
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Winter Feedime Keeps Flocks Alive 
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Wary of an approaching boat, temporarily liightless trumpeters in molt fap wildly away. 


Man-made muskrat lode toe Lay camoutiaged the author ut Red Rock Lake 
reluge, permitting tum to take bis extraonlinary photugranhs. So realistic wos the 
PVT thnt Wit ru lie ‘ans take fic Luke Hort rats cd resting. try elers ii | pres then 
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A few at right retreat with dignity 


near the end of the meubation perocd—tor, 
the closer to hatching, the leas caily scored 
away the incubating bird will be 

We moved by car, jeep, and skiff, olserv- 
ing the trumpeters from a distance through 
hineculers, What Chet hod said about their 
Wwildines proved’ to be an understatement. 

At our approach the swans. took oi from 
their water runways like heavy bombers uncer 
full throttle. “Cher big webbed feet, dimcing 
into the water at full running speed, threw 
up fantails of spray eight to teri feet high. 
After a-run of 100 feet or more, te big bites 
were airborne and retracted their huce landing 
wear chose under the tal (page 146) 

When landing from any considerable height, 
the swans lose altitude rapidly, with the sound 
of braking wine action, (in final approach 
they go into flat glides. Just before touching 
water, they tilt their necks and bodes uy ancl 








Other waterfowl share Upper Hed Rock Lake 


extend their legs far forward, webbed feet 
pointed up at a +3~<legree angle to the sur 
Water shoots-hivh as the feet take. Uh 
Liming impact 
Swehea re Uh 
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distance 
thine, but petting close for nesting pictures 
Wis erie Leer matter. 


SWwoHne at a Was One 


Stenm-shovel Method Ruitds «a Nest 


it is surprising how little cover an mecuhat- 
Ing swan needs to hide her erent white bord 
Now and then she taises ber jong neck like 
a periscope and projects her head just above 
the erass for a brie! look absout 

After several avs 
lated nest in a litth 
tiles weet Of the refuge. When we were still 
thin a quarter of © mile away, the 
pen abruptly left the neat. We approached 
cautiously to examine the Built 
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(page [56) 
we discovered an 10- 
bulrush marsh seven 
more 


Structure 





Ouiverning wings ris uti tly extended. the col 


‘Trumpeters’ 
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[Three hours passed, and the swan had not 
cote back Linwillbne to tiuke anv chai 1 
the eres bem chilled when the sun's warmth 
yaned in late afternoon, we picked up the 
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Ainsquerading as a Muskrat 
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Racio Links Observer With Shore 


We covered the entire blind 
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house which had so magically appeared there. 

The sun was low over the western wall of 
the valley, and we called it a day. That night 
| ditin’t sleep much, I could hardly wait for 
morning. 

At 3 am. I was wide awake and turned off 
the alarm before it could ring, Mul heard me 
mutter as I fell over a chair in the dark. She 
murmured something, “Why go to a muskrat 
house at this time of night? ... You might 
drown ... I with you wouldn't go.” 

Dawn was creeping inte the eastern sky 
when we headed the skiff for our nest, The 
trumpeter swam away before we could see her 
clearly. ‘We sloshed the equipment 50 yards 
from the skiff to our blind, and [ crawled in, 
My boots were half full of water, so getting 
wet no longer mattered. 

I sat on the stool, lowered the two equip- 
ment boxes into the water, and set op the 
trinm! so that the bead was about a foot 
above water. Then I grabbed my gear as 
Chuck passed it lo me, | tied a walkie-talkie, 
which I'd browght along for communicating 
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with Chuck, to the top bolt of the blind. My 
rubber lunch bag floated on the water be- 
tween my knees. 

“T'll keep you posted on the swans with the 
wilkie-talkie until they come in,” Chuck said. 
“Alter eight o'clock you can call in directly 
to the headquarters set, Good luck!” Te 
Plugged the hole with grass and was gone. 

Half an hour later Chuck called: “Swans 
coming around the point to your left, headd- 
ing for the nest, Get-set.” 


Pen Completes Her Morning Coiffure 


There wasn't enough light yet for good 
photography, but 1 giued my tight eve to the 
camera view finder and waited tensely, Less 
than 10 minutes later the pen appeared In 
the lens, next to the nest. 

She looked about, peered over the top of 
the nest, then climbed aboard. Stretching her 
neck, she shook herseli like a dog, starting 
with the tail and working forward along her 
éG-inch length, The water flew. 

Uncovering her eges, <be turned them with 





her shiny black bill, her bright-red “grin line” 
on the lower mandible showing brilliantly in 
the early morning sunlight. Her feathers were 
ntistine white except for her head and neck, 
which were flecked with rusty brown—stains 
from iron compounds on the lake bottom. 

A long period of preening followed—wings, 
til, underparts, sides, back, and neck, up as 
far as her bill could touch, She combed each 
tail- and wine-feather with her bill, then 
rumpled and smoothed! out all the short down, 
Her colffure completed, she settled down 
vently on the egus, curved a neck longer than 
her body over ber back, tucked her bill uncer 
ane wing, and went to sleep, 


Tribulotions of a Swan Watcher 


Tt wae still too dark for the camera. | 
just had to wait and hope, watching thraueh 
the long lens that brought the swan so close 
| almost felt 1 could reach out and touch ber. 

Offshore several trumpeters were feeding 
in the shallows 50 yards from the blind. First 
they stood up, treading water rapidly to churn 
aquatic plants free from the bottom. Then 
it was bottoms up, as their heads and necks 
went down to feed on the loosencil vegetation. 
When the swins took off anc flew directly 
over the blind al full Spee, the swish of air 


La wee ORE RARiae ot ere 
Swan Family on a Cruise Heaves To for Diving Drill 
“Parents let the young birds frolic aboul in open water but herd them in tight fortnia- 
tion near shore.” observes the author, The evgnel above uppears engrossed by father's 
diving demonstration: actually, the downy youngster. whits expectuntly ior opuatic 
insects mnd tidbits that the cob scrapes from the bottom. 
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Red Rock Lakes refuge in Montana proves 
at) ideal sanctuary for the rare trumpeter 
awins. They remain throughout the winter. 
Their retreat felt moderate tremors from the 
near-by Hehgen Lake earthquake last summer. 


Busy fiyways lacing the continent carried 
swan from the Gulf States-to the Arctic Circle 
150 years ago. Today the trampeters no longer 
make Jong migrathons. ih winter Aransas 
Notional Wildlife Refuwe shelters the few sur- 
viving migratory whooping cranes, 


and the clatter of huge flight quills sounded 
like jets with something loose, 

As the sun rose higher, the temperature in 
my blind had changed from freezing cold to 
intense heat. I managed to peel off my sheen- 
skin coat by easy stages without knocking 
over the tripod. 

Marsh yas bubbled up around my lezs, 
so I unzipped four inches of the blind fabric 
an the side-away from the nest and pushed 
the covering vezelation slightly aside. A little 
air seeped in and J felt better, 

Now the light was right for pictures. The 
trumpeter had finished her nap. As I looked 
through the lens, her Jong neck curved down 
with a snakelike motion as she scooped up 
a soggy mouthful of sedge from the water, 

She started to level and rebuild the top of 
the nest. | om sure that she never heard the 
shutter clicking inside the thick grass-and- 
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sedge walls of our man-made muskrat house. 
In midmorning her mate swam up, and off 
they paddled for an hour’s foraging. 

Then I realized that my legs had gone 
numb. Amid great contortions T got my boots 
off in the cramped space and rubbed some 
feeling into my feet and calves. 

Floating Lunch Table Holds » Meal 

Before the swans returned, I had lunch— 
sandwiches and coffee balanced on a Aoating 
equipment box, 

All afternoon long T got pictures of the 
swins in action, it was after five when 
I finally called Chuck for relief, I had been 
in the blind 13 hours, up to my middle in 
water much of the time. 

People ask bow I can stand such long hours, 
‘Well, the hours don’t seem long when a lot of 
things are going on around me. I'm no longer 


What Does Fate Hold in Store for the Trumpeter Swan? 
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actions are completely normal 

When Check pulled me out of the blind 
[ was tempurarily paralyzed from the waist 


tof the wikihfe group, 
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secretive: thine, 


down. But I was happy 

Hefore leaving, we moved our studio closer 
for the pext day's shooting—S0O feet [rom ihe 
nest. Again we followed the same. schedule 
At S0) feet the 
of my presence than at 120 

Besides nesting shots, | got pictures of a 
pair of trumpeters with their downy gray cve 
nets ina near-by cove (page 144), 
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Dangerous Waters Call for Convoy 


The parents weré bottom feeding about 20 
feet apart, and the cyrnets back and 
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Across Canada and to five continents 


Canadian Pacific, the world's most complete 
transportation syatem, flics giant Sritannias 
from Montreal to Rome now. Fly Canadian 
Pacific jet-prop to Europe —proven reliability 
—quiet comfort—big savings. too! 
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MYSTERY CLOUDS THE DRAMA PLAYED ON THIS STONY STAGE 


Though he may nor look ip, che man dingling so precanously in the picruire 
« 1 i 1 Lt ; 
at the tight is engaged in scholarly research. He is archeologiun Alden Hayes, 
1 " : 13 ae oe | z ee i Bra 1 
menber of a Narpornal Gr Jena ies wi ARC Par SSW CR POUT aT eta y- “ 


the pours of Werheril Mires iy Colorado's Mesa Verde Natrinal Park 


fii. 
Lal = 
==" | a ro i 
The expedion's objects are twofold: First, to preserve tot public View one 
cee Th eres 1 “strane « litt careless: SSLON. to pon ist bora a A Lect Me 
7 a. ri 
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for industrial 
site seekers 
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Dalles offers you unusual opportunities: for re 
location or oxpunsion. Raw ouiteriole and labor 
are abundant. Markete for your products are 
readily available. Chotee industrial sites ore 
plentiful. So af the following information about 
Dallas mteresta you, get in touch with ue: for 
more epecific details. We'll work with you in 
Atrictest conlitence. 

LABOR: Labor force of 424,100 within Dallas 
County, Increase in employment of 46°) since 
1ix0, ond 142°) since 1940. Average education 
LL year an PSO Coens. 


POWER: Electric: 1,131,000 KW daily generating 
copacty of Dallas Power & Light Company for 

ity of Dallas in. 1960. An estimated 200,000 
KW for suburban communities by two other 
Power coOMmpunniss, 

Gea: 161 million cobic feet of natural gas deliv: 
ery capability to Dallas within 24 hour period: 
supply backed by over 13,000) wolls within 200 
miles of Dallas. 

Fuel Go: Unlimited commercial supply, Three 
major pipelines— Motil, Texaco, and Humble— 
rome into Dutiss area. 


TRANSPORTATION: The Hock Ialand and. eight 
ether railronds; 32 interstate commen motor 
carriers; 17 intrastate common motor carriers; 
eiy sirlines: five bus lines: 


HOUSING: 118.2603 now dwelling units im Dallas 
County amce LEGO. Hesidential suburbs within 
1d miles of downtown. Federal Hou ining Acinin- 
istration dota indicates the fourth lowest reai- 
dentin] construction costs among major cities, 
Averige rentate, 320-325 per room per month, 
unfurnished, with partinily poid utilities. Sub- 
Btanderd areas being clewred by extensive free- 
WAY program, and arene reclaimed by city 
retoveatiion pragrnrt. 
THE COMMUNITY: 117 elementary schools aver- 
aging JA.T students per clase. and 29 junior and 
aenior high echaols averaging 10.2 stuchernta peer 
Chiee. 

In addition, there are 24 private clamentary, 
ano aeven private high echonls, There are four 
universities and colleges in Dallas, 11 parka 
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And neven community counters. Eleven major 
hospitals, and 1,106 physicians registered with 
County Mednei!l Association, A city budget of 
$2,150,000 for general bealth ond welfare. 

Per canite state tases 145. lees than 45-state 
nVerneo, and per capita city tums 12"), leas than 
other cities of comparable sine, according te the 
Bureau of the Census. 


COMMERCIAL SERVICES; Based on the Standard 
Industrial Classification Code, Dallas has 1,054 
manuincturing concerns dintributed among each 
industry type, with concentrations of machinery, 
electronica, fabricated metal products, tranepor- 
tation equipment and food product firms 

With the exception of manufacturing and retail 
trode, no economic activity mccounts for over 
LO°). of total employment, 

Over 200 commercial contractors, inclucing 
threr of the ten largest in the South, 


CLIMATE: Average inenn tempernture: January, 


46.8; July, $4.8: annual, 65.9, Averato mean 
fainiall: May, 6,0°; July, 1.7"; annul, 2.8" per 
month, 


The man who knows Dallas incdustrin| ates: like 
the back. of his hand ise Wayne C. Gault of the 
Rock Island's Industrial Development Depart- 
meant Mr Gault and his eteff wre typical of 
Mock [slind specialimed peraonnel 
whe, during the past three years, 
howe belped faote over a billion 
diloars of private industry along 
Heck leland techs, He can 
help you: find: just the spot you 
naw. For full detuils, write, 
wire, if phone WC, 
Ciault, T20 Young St., 
Dallas, or Ineustrial 
Department 145, Rock 
leland Lines, Chicnge 6. 
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The warmest welcome in the world 


awaits you in the islands of the 50th State 





Just 445 hours by tet aircraft of 444 luxurious 
days on a big-ocean liner, from the Pacthc Coast 


will bring you to these enchanted isles... Mark 
Twain called them “the loveliest fleet of Islands 
that lies anchored m any ocean 

From the moment you step from your ship or 
plane in Honolulu, you ll find the smiling faces 
that greet you as warm aé Hawaii's sunny skies, 
Minutes later you are af famous Wuaskiki. Here 
ure the fun and excitement of surfing and cuta- 
maran riding by day—fascinating entertainment 
of Polynesia and the Onent by night. ‘You can 
enjoy an elegant steak dinner of sample Japanese 


Chinese of Hawaiian delicacies in escotic settings 


Hawaii Visitors Beresu = 705) Galohoes Ave, Wenalsle, Eewall 


Send me a full colar cartegraph man of Hawai like the 
above, 20 inched wide. for which | mncioge filly cents fer 
one or ane Gollar for three 

ame 
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Here, too, are 2 Sléncid museum, aft acad 
emp, symphouy anchestra and palace complete 
with throne room 

Now hop 4 fast inter-tsland plane to the 
romantic toter lands fora taste of ald Hawaii 
On Kauai, Maui and Hawaii you relax iat the 
lernrely pace of olden days amidst relics and 
other tettunders of Hawauan Royalty 

Live vole SPS, Spee Eke ulag shorelines. leaping 
waterfalls and poreeous orchid farms are but a 
few of the Tony Natural attractions. 

Why not tee your Travel Agent, Airline ov 
Stearsiiep Poprcscntaive. Sor und oike o date 
for your tip of a lifetime. The low. cost will 
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ore pedple travel to Howail wilh Pan Am than with any other carrier 


OFFERS MORE JET FLIGHTS T HAWAI | 


THAN ANY OTHER AIRLINE 


fe tukes the larewest and fastest noel (a bers) and San Fran- any of these West Coast orties to 





overocean Jet feet to bong you cisco (4 hours): and §& fieghts Hawaii is 8266, Or, poy only $27 
the widest choice of Jet services weekly to and from Seattle (7 down, bulunce over as much as 24 


from the U.S hours) waned Portlanel (545 hours), months, ow the Pun-Am Pay-Lates 
That's why Pan Am offers th Chace either frstchiss Preai- Plat 
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lake movies in any language. New sound 


camera does everything but translate! 


‘|. HES tak ¥ clabetroting Amer sound. Sounds of action, sounds of fun, Familiar 


ans this sun will be Ike no other sounds anc foreign sounds. In any language. 


j ' 1 | = Ls 
movic: Ever Drewenl Nowe Hew Lit Weal 1k® Ls i ¢ tracle a the I mretule | JAE, 


home tm WES lave COUR MO SOUL OTe the only Dome movie cumera in all the world 





that records sound, Automat- 
ically synchronized with the 
action, Om the fim, 

The Cinephonie 15 a 
sophisticated traveler. It goes 
anywhere, never ties you 
down—and is ready to shoot 
at a moment's notice. There 
is no bulky equipment, 
nothing to plug in, The 
needed power and recording 
mechanism are both ensue 
the camera. Even hand wind- 
ing 16 eliminated. 

Ifyou have taken moves 
before, the ease of handling 





a sound camera will astonish 
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you. Shooting Sctund TOVIES 
r kg-rl, ee 
pis PL, lealille 


(6 just ws casy as shooting 


alent ones. You film the action—fhe camera does the rest. If you have never . 


made De Hs before, the muracte will pron bably Ste Cven Mo4n astonishing, = 


Sound is picked up by a small, SeNSILIVE THICTO- 
phone. You can “plant” it in the scene, wear it round 
your neck, or tucked! in your shurt pocket, The sounds 
are recorded directly on the film, along with the action, 
Cinephonic sound film is edged with a permanent 
magnetic recording stripe. It is the equal of the finest 


color flim you have ever used. 
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Cinephomic sound movies (shown i the remarkable oye rh aa 


1 is =. 


aT 


Cinephone brojector that can actu: uly add sound to 
| your old silent films, too). Any of the Fatrchild - 


dealers listed at reht wall 


workd’s only home monic camera QQ with sound 





Pequee? sae fe eee es ee 


TH CAMERA THAT HEARS ALL IT S00 


Speco Lae bh Soe | eee eee Ln 





gladly demonstrate. 
And ask for a free copy of the fascinating new a 
booklet.“At Last! Home Movies with Sound,” or x: ait 
write Fairchild, Box 609, Dept. FA, Yonkers, N.Y. = 


FAIRCHILD CINEPHONIC — 
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ine mices! things hagoen fo people whe carry 


FIRST NATIONAL 
CITY BANK 
TRAVELERS CHECKS 





Leck are tia sri 


Ay Funvit Trav lara 


Fun Naiene! £ 


ipesdable anywhere. Pracgliy reflindad ff lart or walen 


The cool is only 81.00 for S10 worth. Ask ter Fira 
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Platina! Crh Bonk Tietlers Checks By Trin 


AAI Al pour 


BACKED BY THE BANK THAT'S 
FIRST IN WORLD WIDE BANKING 


THE FIRST NATIONAL CITY BANK 
OF NEW YORK 


igre Pete pe Claes Ses Cee 


Afention the Pmt oi | Cetographiz 





Receives both FM anc stand: 
| ADIOS: broadcasts with world: 
i | famous SONY precision and 
clarity. Works Instantly and with equal excel- 
lence indoors or outdoors. Can also be used 
as tuner with your Hi-Fi system! And as aqgift, 
it has few @auals) to shovel SONY TER C41 wilh. 1. 


Mikinad telndcepir 
Sire ad ae 





Pradashorn, gah 
dipole onan 
oy Comes complecke with batteries 
(eet! SOW TR 412—3-thand Fa irori- 
Hdtor Ble, Reogeyen AM, Stheot 
alu are ari me Sfoud€ wrin Slay 
iyo Ta 2 Oe", 

“The Fonak oF Elec beein tas Perfection" 


SONY CORP. OF AMERICA 


S14 BROADWAY, NEW YORK 12, NEW TORK 





Fe Cadagh; eaeet Eeeteagtore, Lem THD felee Jose byween, Seenipeg 1, Wewdice 
A fine cai dk deat Latiee errs WE Gate? Tie ier erd eiorg 


[a bei tiches pete] 


From farms to you: 87% of all livestock comes 


ia em all the way 
j by Truck! 





a Tricks have bed peed make American o meat-enling nalion 
Of ull livestock moved to market Inst Mean, ST ee : 
trucked, And all of the meat oonsumect ts id Ewen TAN 
part of sll the wow’ fo VSeue trabole nv true sa i ry FSUNDATION 
ATM every day af the year—enjove a better lif 
thi ath the emvices of the brian RAED ETI chest ry AM ER iC AlN 
+HUCK LINES ARE AMERICA'S LIFELINES! TRUCKING 
; INDUSTRY 
INTERNATIONAL HARVESTER 9 wmninviene oc 


Miestion the Nathonsal Geograp 





CERTAINI T! You e in icin the experts and go 
I COLLET B UD Ba a Bs Be tl iit Ki COL, L. r [ ni it OH ls hanclles 


with incredible euae ... is incredibly easy to own 


ROLLE] is prediciohle. Just et iootiy ste brillinrt, 
critically sharp Viewing screen und see precisely 
wiht src 1 ge on Voir negative or colt 
hansparene ROLLE! is versatile. You can 
Chane. pre ture dines... fet either lnzge oy x24 
mritact prints, on 2h e small color transparencies 
for $5: projes s. And ROLLEI is a Le re. 
lis rock aoc) eral miei ship sures periect 
performance for ¥ crs on enc, 













Prices start low as S96.50. The bicwest values in 1, 
camera history. See them at dealers today, 
or. write for booklet, 


CAN THIS BE YOU 
with the world's finest camera? 


BURLETGH BAUS, ING. large 2 x 24 neg 


fiven.. . a mail oe pre 


belies far hal prints, 


PONDER & BEST, ING. Plus Super-Slide colar 


414 North Cole Avenue, Hollywood 38, Coll, ne a eran Rican 
ee Lr | 





SAD CUTS economy jet fares up 
; ae) on l/-day excursions. Starts 
tL ist, the happiest time for travel, 


D EXTRA CITIES at 


extra fare. Visit up to [8 extra 
cities at no extra fare. or ine a tharm 
in your package four of Europe. 


2)DC-8 PURE JETS 


._ Fly transatlantic or transpolar o 
the great SAS DC-8. Enjoy the added = | 
service of an SAS Maitre de: Cabine: ~y oe 


S45 General Salei Agents worldwide for Goest Agrovias exten ond Tai Intemational. 


Ton (ores amd ootp ate — urs: 
Travel Paannet: Treasute Chest : 
a? World Travel, ‘ 


| FARES SLASHED gO MIR Fico 


FSS ESA DATASET TSS 
At Fifi Avene Mew York 30, AY, 


Mention the Natio Cengtaphic— it ideatibes wae 


Pioneer V 


Paddlewheel Planetoid 





Is Vaulting 
Through Unexplored Space 
Toward the 

Orbital Path of Venus 





At this moment Pioneer V, one of the most advanced space probe vehicles ever launched, is ona 
course toward the path of Venus—26 million miles from earth, Blasted aloft March 11 bya Thor 


Able-4 rocket booster, this miniature space laboratory will reach its destination in about 130 days 
* The project, carried out by Space Technology Laboratories for the National Aeronautics and 
Soace Administration under the direction of the Air Force Ballistic Missile Division, may confirm 
or disprove long-standing theories of the fundamental nature of the solar system and space itself 
eEnergy from the sun—captured by almost 5,000 cells mounted in the four paddles—is used to 
supply all of the electrical power to operate the sophisticated array of instrumentation packed 
into the $4-pound spacecraft whith measures only 26" in diametere By combining a phenome- 
nal digital electronic brain (telebit) with a powerful radio transmitter inside the satellite, STL 
scientists and engineers expect to receive communications from Pioneer V at their command over 
interplanetary distances up to 50 million miles#STL's technical staff brings to this space re- 
séarch (he same talents which have provided over-all systems engineering and technical direction 
since 1954 to the Air Force missile programs including Atlas, Thor, Titan, Minuteman, and re- 
lated space programs. Inmortant positians in commection with these achwithes are now avaltades foe 


srientists ahd engineers with outstanding comohilithes. Inqqerns nnd tesurnes ate iret 


SPACE TECHNOLOGY LABORATORIES, INC. 


PO, Bor 25004, Les Aneeles 15, California 





Lis Anguies : Santina Alara Edwards Rocket Gage * looeyonne § Cape Canaveral + Manchester, Lngiand Singapore * ar 


Bberithit the Metensal Leedgrapleic It idestifiecs you 


| THE FUN WAY TO TRAVEL 





Want te reler ona tun drenched Flacids beach? 
C1! eS j ry, ria pi Froud prelar tha Tris tentic Canadian 
Rotkhies of qusint Old Maosicg, Perhaps you ere 


| a toad somewhara you'd like to foliaw te- the 
Way 2nd it's all the same with an Airaiream Land 
Yacht geod eda. bathroom, fot ang cold 
: water, refrigeration, heat and Wieht independant 
to Carry Of Ovindoe Boek Aer ever vou go. Road voy 
: (Pin wtih an Alrabream mean teal travel indapen- 
fence —ne bine fables, drchets packing. It's the 
your eecliting., Helter way (Oo (rival Fere in North 
Bsa = Armercea of anywhere in the world 
Ta : Write for interesting free bookigt today! 
AIRSTREAM INC. 


HTB Y SPREE T SALAS Leo NTF rg 
2BS F Freee eae Sarre rr SoG i. EaLie 





AMERICAN EXPRESS 
TRAVELERS CHEQUES 


JW? ora pare Rarayeg fo woe ne tee! Tt takes aml, davon: fads chlee ae 
2) seconds to saleguard your travel funds with Hine 14 Catudats Ocean Plave | Tay, 
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ones. Amencin Faprees Travelers Cheques pare ee iOva BOCA TRAVEL Butta <= 
socepted everywhere, good until used. Prompt * ae aes ee bong : 
: ‘- 1 ! he he at 
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NEVER CARRY MORE CASH = NB-206 7 
THAN YOU CAN AFFORD TO LOSE -  — —— eae 
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ANSCOCHROME BRINGS OUT THE BEST 
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Governor JOHN PATTERSON 


LOUt: sceric 


invites vou to 


and historic Alabama. 


BAlL COUPON FOR THE ALABAMA TRAVEL PACKAGE 


Bow CC, Maetelte, Giteiler 


Bueeou of Pabliclty and Infermetien, Gear G-TS 


Sigte Cogite!, Moaniganery 5. Alebormna 


Piegaa tand ma literature abouFr Alabama 
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Sim precisian Inecrument, mae in Canopy 

rreateal camer factory, sights through the 
feisa (28 lens for brilfiant full color ima 
Dinphragm coupled @xposure mcter prevents 
O¥er—oOr Who capo Life With Be CeeiT he’ servi 
ses, Ghes every Piolo epik pole, Fie i dese 
wre fo perform fi t. arrM sot li, Drilltaniiv: See 


af your dealers, Fino bok let CN—423 on feces! 


CARL ZEISS INC. 


485 Fifth Ave., New York 17, N, ¥. 


VWforld Famous Zelte ikon Cameres 


ore Prenlelan-—- mece 7 ‘ie ee # Berman, 


20 x 50 


AMAZING OFFER! 


29% 





ean al all. + 
a DAY NO RISK TRIAL | a ae fi ‘ ‘ : i = 
UNITE o HMWOCL h co. apt - Ai : 


TIMELY 
TIPS 

ON 
WATER 
SAFETY... 


WATER, WATER EVERYWHERE—and Americans are 
flocking to it in greater munibers than ever before 
They're swimming, boating, skiing and diving into 
is once-forbidden depths 





Water sports are invigorating, relaxing and health- 
ful. But they can be hazardous. Dangerous situations 
can develop quickly and when you least expect them, 

So, before taking to the water this summer, con- 
sider it perils—and perfect your skills, Here are some 
suggestions for your fun, adventure anu sufety—in, 
on and under the water 
Swim with Safety. “Never swim alone, always go 
in the water with « buddy,” Stick to this mule ot all 
times—especially if you're askin diver. 

Until you've become an expert swimmer, always 
stay out of deep waiter. Inexpericnced swimmers often 
lose their lives because of pac, 

Swiin only ata safe bathing pluce, preferably where 
there are life -guoards or with someone tromed to rive 
artifice respiration Learn the new lilesaving tecn- 
nique, Lira as ercutn- 
to-mauth rescue breath- 
ing. [i is fully described 
and completely illus 
trated on Metropolitan's 
new first ald chart, of- 
fered below. 

Never force ao child 
inte the water until le is 
ready to take the plage. 
Around water—even 
shalliw witer—witch a 
young child constantly, 


Metropolitan 
Life 


INSURANCE COMPANY® 


A MUTUAL COMPANY 











Boat with Safety. [f possible, 
lake acourse in scamanship an 
master the “troffic laws” of the 
waterways. Keep these import 
ant points in mind: 

When tear Saimmers, oper- 
ite your hewitt ot dead slow, And 
deni speed near wharves, fish- 
ing beats and sail bouts 

Sever overiood about: Should 
if swamp or ip aver, cling 10 it, 
keep calm and wait for help. 

Always carry approved life- 
preservers for everyone aboard. 


Dive with Safety. Skin 
diy 1g demands the Uliniost 
skill, cuution and 
equipment: Dorn’ h attempt 
it unless your doctor finds 
that yar have the physical 
and emotional stamina for it. 


ercndl 


Plan dives, Know where 
you're come, how deep and 
bow lone vou Con stay un 
der. Avoid outgoing tiie, 

Don't take chances oF 
play practical jokes on 
others—especially unskilled 
swimmers. [t's the skilled, 
courtcous person able to 
cope with any emergency, 
whe really enjoys the wor 
derful world of the water 





Con your child swim? Parcnis who wish to five 
their chikiren swimming bessons should see tine flim, 
“Teaching Johnny to Swim.” It covers the basic ebe- 
ments of water safety 
This film was contrib 
uted a5 a public service 
by the Metropolitan 
Life Insurance Com- 
pany to the ATmericen 
Red (ross, 


fo armanite a show 
ing in your community, 
contact your local Red 
Cross chapter. 
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Metropolitan Life (Dept, A) — a 
1 Medisen Ava., New Yor 10, MN, ¥. eecun a | 

Pleise der me the free fea oom 
4 iri A fa Chari,” Ts flies, si fa | 
Home Oe 

| Feist: 

Shree = 
Clty & Zone State 





Panning out along the Pacific 
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ln the West Coast dreas served by General Telephone, population 
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aexoected to double in the next ten years. This will call for new hore, 
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For aur part, we Will see to it that more ond better telephone service 


b peady, Wherever and wherever it ls needed 


At Generali Tetephona, we constantly Strive not only to meet today’ 


Lm 


Communications needs, Gul te answer tomortiay s 


ener Tebephome & Ebsctronns: Corporatron, 730 Thin Awernue, WY. LF. 


TELEPHONE & ELECTRONICS “eas 





Be really nitine dine he al off with Coke! Only Coca-Cola gives you 
the cheerful lift that’s bright and lively... the cold crisp taste that 
deeply satislies! No wonder Coke a best! | 


FOR THE PAUSE THAT REFRESHES 








Kodot Zoom 8 Cantera, lutomatic f/ 19, tokee rewular, wide- 
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New Kodak Zoom 8 Camera lets you zoom up close without 
interrupting the action. Electric eye sets lens automatically. 


bi 
PW envy j ' 1 } Th 1 . i ' scien re | |. The Te i Be) bes pls | 
i Ty he CHI} iTint 1h thi LEITH Li i Fret cre t | pel fol LS I Lt 1 
no—soom reht in for close-ups that the whole time you re ahcoting 
will hill vaur screen, Vvith.o@ Auodiak See the Raodok “oom & Camera fos 
foam # Camer, it’s easy to odd ouireel!. Look throwuen ite 6-eloment 
thrilling mew eects to Bren movies telescopic whew Woe ainrine 
And vou wet those ellects with sare- the fun vou can have—wiih spar- 
i! - - i Ball 4 
eas and ease. You needn't take the Hing? GoOVvIeS Lhat 2001 
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a iy Aodet Cine Sdourtime Profector, Model 
eccecl. Just siete the lens (arrel for ini 
: L2il, alia iene Tir Poe Lucire bcos 





worth Dd Vow fo all the wav fron ~ ‘ ‘ i 
tn fess than coms, i takes the fim 
chistarit shot ta Clos =Lifis fom wour fineere, thereacle ireland 
You lose no time lor exposure set- stare the super-breht show. $147.50 
tiie, citner | ap Ai WITGh } aE & j j TH 1 
electnc eve sets the bens for vou ante Lng . 





EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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First major advance 
in 1 binocular design 
in 26_ 









> BUSHNELL 
CUSTOM 7x35's 
: GIVE WIDE FIELD OF VIEW 

EVEN WHEN YOU WEAR _— 


For the first time you see a full field of view when fieli 
Whar Frassia— thanks to exclusive retractable ey et 
of mmarring nybon, Wher you don't wiar glasses. just 
tum theremin lo ihe ug postion. Quick ad sunple! 
Most practical, best-looking, all-purpose binoculars 
made, Permanent protection agains! glare. Cleares! 
sHarpest Wiewmng ever achieved. 2f-year parts and serv 
ea ton faniey oe mn 


oa = Bushnell 


sults for Tree filer 


| 4) i ) In Canada; L210 W. Sixth Ave;, Vancouver, B.C. 








Flectric ve measures ees == == 
through the lens for 
absolutely perfect exposures 
in (1) wide angle shels, (2) telephoto, 

(9) zoom shels, (4) slow motion, (5) comic | 
speed-ups, (6) backhehting effects, 

LF jades, is) cofor, (9) black cr mihete, 

Simm Boles Model OAL shawn, £164.50 with Yvar 


Soom £19 17. lens. Lenses shown optional, Other 
Te = Tt 
Holes “Electric Ewa canmeras from 21 “Lh 





PAN CINOR 30 200M LENS 
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With so many hundreds of private schools from which to choose, the selection of the 
one schoo! best wited to the needs of the individual student Is quite often a problem, 
Each yeor in the March through August! issues, The National GEOGRAPHIC MAGAZINE 
presents the Educational Directory as a guide fo the evaluation of the finest camps, 
schools, and colleges in America. 


The educational institutions fisted in the Directory will be pleased fo send -catologues 
and viewbooks fo ony Notianal Geographic families expressing an interest in receiving 
additional information, By mentioning The Geographic, your inquiries will be assured 
the best possible attention, 


Mention the Mationsal Geographic— 11 identifies yu 


| War Surplet Amoricet-Made M50 Sinpculars 


Big sevens P eee eet eaallier page Slee lore 
—] ¥ Eon ico See ne i Ue Fal 


ae | ieemed Paslad Ta FP hb F Leet 
Pe fir i {ie he iW Piniets sah if Peaye rh ue 
fat pie. 7 oo i ee, - Be ' . 7 
ite aT flay 4 be gal ah ey br Hs 

i’ | as ernclly inet BEM (her wae & rhe ii 
Pee ee ey eee es 

Shere. Aid, LEI-& toe ee BS nie 





UTee jr linbar 


Ses Lie eae kai Seetti. jhlererie tle up! oi i ee 
jriisiiee =—ireus. bi. Fi Mr Pir Frhierisic® ipa... 
APL Tj fate pena wi fr LE bi Tue Boe ed TULLE 
ii slot Saks -~" es) litters prigeed, leoluedees | fer 

SP Ae: ee 
=e: j hie Fi TT tik Teri FewAS 1 
ince ies O59. S58 ee kh 2683 pete 





ever by Stack Aa Satie Chet at 0 —iativiartion Fr merry back 
SEND FOR 128-PAGE FREE CATALOG—D 


brat ee einer ef Baller Police. Mirasene ——< Nay = Le ul if AT 
: Lames, Fr, antics! pels, esis 


“EASY PAYMENT FLAN AVAILABLE) DETAILS WITS forsiag ates 
EOMUNG SCIENTIFIC C0., Berington, New Jersey 





FOR RELASED _ CAREFREE . _ INDEPENDENCE 
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Independence . ime bie ae yo Worl fa ls 
owoils you in acompiotely furnitbed New Moon 
home, where etaromy ond specious, eoiy-to- 
core-for comfort moke life more enjoyable. 
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NEW MOON HOMES, INC. 
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NEW JERS 
... the vacation state 


New Jersey has so much to 
Offer: Beaches, boardwales, 
lakes, Fills, swimming, fishing 
and weoterful tighwoys and 
parkware to gol there. Write 
fof few Vacation guises. 100 
ecior photos. Fill mformation 
about 61 fesort areas, Care 
fully planned to help you find 
the right place th fit your bina 
of what o perfect vacation 
ahauld be 











Evervday Life 
in Ancient limes 





Histary is a pleasure in this unique 
156-page volume. Qut of crumbling 
ruins, ghostly figures and departed 
aplendors rise to flournsh again in en- 
Erossing text and 120 popes of panting 
in Tull cafer, Here are four mighty 
civilizations —Ancient Mesapolamr, 
Evypt, Greeee, and Rome—that bed, 
and five again. before our eves in this 
brilliant book S400, mostpnated, 
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FREE! Vecstion In New Jersey" || [NATIONAL GEOGRAPHIC SOCIETY | 

| © 56 pages of color pictures |) | Department 60 Washington 6, D.C, | 
| Siste Promotion Section € | 1) | Frcfeand lee ot § J evervoarure — | 
| Dept. of Conservation & Econerve Development | ie Uh enasle ‘Bee whch — IM AMCIEMT TIMES | 
| 520 East State Streot, Trenton 25, New Jersey | | aad ro the Bonk) 1) indurated Oy rektede es | 
| Eond FREE booklet: “Vocation in New Jersey”. | | [ 
| area _ | Nan | 
I | | 
| Addrens. ——__—__ = 1)! Address City | 
| Cty State sid | 
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Act I, Scene I, of America’s Civil War 


an | 


South (arolitia, 
ore of our lowelrest cht hes jeale- 
aru ‘nninP itself in the fev re 
acenited air. Yet an this cry. bright 
with spring, we began our most 
rerrible war:. dhe ome ton fAat uy 


(Charleston, 


ti other 

nation. Small wonder that iss 

cenfenmis! will he observed war 

a imuch Morimayginaticn: and pride. 
Fort Sumter 


tests 


: i ok 
Are fr eee | wien a 


im Charleston 
was the frst and perhaps 
the strangest action of the war, 
Here Acherican fevcagtit Amert- 
can, with great hanor on both 
cide. Soman was killed, and che 
Carolina gunners paused between 
dalves ta cheer the herorm, of the 





miien red spark chimerd fp fae 


fifard ehiaeall fei 


bay, Fi 


fort's Union detenders You se 
the thick wallsthat pr ected 
Vlagor Andersons Leh men 
[s 
the -scorseive cratic proc 


ot this dane r 





mreiast TW) Ceifederate she 
| 


eae 


ment faced (or an 


dev In the giueeim, now beng 
cmap ened, Wek are Chae orien 
lange, that 
celal rit bees Grea beciuse pit 
powder bags were lete. Wherever 
wer wwitlk in the 2.4 acres ot Fort 
Surfer, et 
rr 


aL 
Gat 


arbal tlhe BT 


Wicurately Tmestared 
National Parks Service 
vo feed the pulse at histery beat- 
rrige strong, 

In { harleston, too 
roll back. (Come see 


rie yours 


r} i= breag tit L 


ra ae 
rary fopane Sir ea fly pervcgl, ped Viren ori i Pay ar ean fib ra 
rajhing sound thal weld peorroerate arrogy | 
jhe land fa take ae ead and ow Peggy 


wane We 
: EE 


culiedgieas for @ Beal 


ajallg iy ll F rat ii if A Prk 


mS) a 


LICY Cnt tune nas snared 








Patt & COnNTLMPoAan YS PRINT, 


share the memoria of this 


where 


vesterday seems: at real as tomor- 


fa F 


ri. Tu UI 


ro nmaiier 


never Teperef if 


iaeri BW tdde Ly 
what hopprned her 
apr peur tery oP ih 


ber it with prade. 


FHEE TOU INT De MATIOM, 


= 
| al 


No tn 
1 
Poll Sairinee i nt. otra | Cie! i 
bo: T 1 
Moor Werle at lenti PS Prep ri 


i oil il el W Lie qe 
liar Fiera Sinai 8 Mitklin 
Fifth Avenue. Seow York JU A. 4 


Sinc/air 


4 Great Name in Oil 


PURLITHED (a COOPERATION WITH THE C1Vi; WAR CENTEMWIAL COMMELSION, EXTARLISHED OY ACT OF COWEELIT To 
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Be in touch with Hawaii...fast. Telephone! 
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Business or pleasure—you can Dt eee RTE TE re. 
. > | TELEPHONE RATES TO HAWAII 
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BELL TELEPHONE SYSTEM / A 


\ 
You can telephone all over the world “ * 2° 
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THE COLOR, THE GLAMOR, THE EXCITEMENT of @ vacation at romantic Waillcilel — mussame ras oxi 
Beach are now oll vours — against o background of the luxury, ¢omfort und friendly  aseaten tet, 
servicer that Sheraton Hotela provide. Now open: two new Sheraton additions at  ovrece 
Waikiki Bearh — the Reyel Manor and the Diamond Heod Wing of the Princes 


Kaiulsni. For reservations, contact your nearest Sheraton Hotel or travel agent. — atnete ave 





a pe! 


The Deere Chal port Aetered! fae fl Andel eer riena. Sheri Cerperacian 2Aerws are dined oe the New Fork Sinek Eek. 


